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RNA Viruses: MIlechanism and Inhibition of Viral RNA Synthesis

J. T. AUGUST*
D)epartment of Alolectular Biology

Albert Einstein College of Aledicille
New Yorlk, N. Y.

Eniyniic studies of viral RNA synthesis
provide an insight into the Illechallisioo of
RNA virus reproduction and indicate an ap-

proI(ch to the control of these orgisnisms. 'This
investigatiton has beenl performle(l with an e-
tensively purified (500-fold) RNA-depend-
ent RNA l)olymerase found in Escherichia
coli infected with the RNA bacteriophage

Q0. With this enzymoie, synthesis of RNA
,with properties similar to those of the tern-
plate RNAX is achieved. The reaction has
certain unique characteristics. The require-
nment for template is satisfied only by Qp
RNA and certain synthetic polyvticleotides.
This template specificity is found to involve

the initiation of RNA synthesis as rteasured
by the formation of a 5'-nucleoside triphos-
phalte terminus. Chain initiation occurs only
Nwith GTP, and polynucleotide synthesis
takes place only when there is transcription
of cytidine. The association of enzyme and
nucleic acid has also been characterized by
studies of the inhibition of the reaction. In
contrast to the specificity of initiation, inhi-
bition occurs with a variety of polynucleo-
tides. These observations suggest the pos-
sible use of chemotherapeutic agents to
block the action of viral RNA polymerase
and, thereby, viruis reproduction.

Elimination of Agransular En7doplasmic Reticulum in Regenerating Liver

F. F. BECKER* AND B. P. LANE

Djelpartmaent of Pathology
New York University School of Medicine

New York, N. Y.

Following 70% hepatectomy of the rat,
augmentation of riboniucleic a cid synthesis
occurs in the residual hepatocytes and, con-

currently, their cytoplasmic organelles un-

dergo lysosomal degradation. This study at-

temlpts to evaluate the relationdoip between
nuclear preparations for mitosis and cvto-
plasmalic alterations. Hyperplasia of the
agrrantlar endoplasmnic reticulum (A\ER)
was produeed by the administration of 100

mug. plhenlorl)ital/ 10) g. 1)1 dy 'v ci t fo i 3

lavs. Sevenity per cent hepatectomy or shaumu

operation was performed 21 hours after the

last injection and liver biopsies were stuildied
by electron microscopy and histochemically.
Phenobarbital treatment induced hyperpla-

siai of the AEI and aln increase in asso-
ciated TPNH-cytochrome c reductase, which
was unaffected by sham operation. In con-
trast, 70% hepatectonmy eliminated some of
this hyperplastic membrane system by lyso-
somimal phalgocytosis. The presence of hyper-
plhstic membranes did not inhibit completely
the mitotic response that followed 70%
hepitectomy when plheobarbital-treated and
-uitreated rats were comipared. Therefore,
the stimmiuluos in1ip)irted to the hepatocytes
hv 70% hepatectonmy results in cytoplasmic
dediffererotiation and eventufl cell division
despite intense stimulation of cytopulasmnic
organelle formtoation (mnd function.

Bull. N.Y. Acad. Med.
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Studies on Sickle-Cell Anemia: Irreversibly Sickled Cells

J. F. BERTLES,* L. ROTH, ANI) V. ANKU
D)elplrtment of Miedicine

St. Luke's Hospital Center
New York, N. Y.

'The presence of severely deformed ery-
throcytes (irreversibly sickled cells, or
ISC's) in peripherttl blood led to the orig-
inal. description of sickle-cell anemia (1 lb
SS disease); their role in pathogenesis has
remained obscure. Current exlulanations of
their existence assert that ISC's are relative-
lv old ervthrocvtes that hacve suffered l)rior
se(uestration in areas of low O., tension. Old
erythrocytes in HI) SS disease should,
through processes of selective destruction,
contain more HIb F than young erythrocytes,
wlhereas low Hb F content presunal)ly fa-
cilitates ISC formation during sequestration.
Experiments were conducted to resolve these
conflicting predictions.

'Thin films of blood fron lHb SS l)atients
were stained for ll1) F by the Kleihauer-
Betke technique, c-ind optical densities of the
projected images of individual cells were
measured with a gun-type plhotolmmeter: mean
values for ISC's were consistently less than
half those for non-ISC's. Following ultra-
centrifugation of Hb SS ervthrocytes, frac-

tions taken along the packe(l cell columns
were analvzed for proportions of alkali-
resistant hemoglobin. Tlhis value increased in
parallel with increasing specific gravity, then
fell sharply as the proportion of ISC's rose
to over 90% in the heaviest fraction. Cell
content of total hemoglobin (MCH) was
constant in aill fractions: thus absolute
amounts of Hb's F and S per cell varied
reciprocally. In contrast, -Ib A/cell in thal-
assemic ervthrocvtes is constant, buit HI) F/
cell varies umarkedly (D. Louikopoulos and P.
Fessas).
These data, providing information on a

muorphologically curious cell, support the
concept that cell content of total hemoglobin
limits synthesis when a predetermined MCH
is achieve(l. Sy-ntheses of Os'lid y chains in
Hb SS disease continue in individual cells
until an MCH of normal magnitude is
reached, regardless of relative amounts of
Hb's F and S formed. Synthesis of Os chains
predominates in cells destined to become
ISC's.

Quantitative Assay and Properties of Adenyl Cyclase

1. AW. BITENSKY,* E. A. GAMACHE, AND J. AN". CLANCY
D)epartmtent of AMedicine

New York University School of AMedl~cille
New York, N. Y.

Adenyl cyclase is a membrane receptor
site for several hormones. These molecules
regulate the synthesis anld degradation of
glycogen through the intermediacy of organ
specific adenyl cyclases that transform hor-
monal messages into appropriate intracellu-
lar enzymic responses.

Previous a(denyl cyclase assays have suif-
fered fromm insensitivity, noanlinearity, and
dependence ulpon colplle(l enzyme systems.
'Imhe present mimethod, which uses the hetmvv
particulate fraction of rtmt brain, is also tip-
plicable to muscle and kidney. Six X 10-4 M
C14 ATP was used as substrate. Labeled
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3'5'-AMP (CAMP) was cleanly separated
from the reaction mixture. Descending thin
layer chromatography was use(d with two
successive solvent systems on ion exchange
cellulose. Cold marlker facilitated retrieval of
produect for scintillation counting. Concoji-
tant phosphodiesterase activity wais ineas-
ured using tritialted CAMIP.
The assay detected levels of CAM1' below

8 X 10-8 31. The reaction w(,is linear for it
least 4 minutes; during this time hetwecen
10-a and 5 X 10-6 1ll CAMP was produced
by 2 to 7 iug, nl, of braitn )rotein. Brain
adenvl cveclase was inhibited 50 per cent by
5 X 10-5 3 metlyl mercuric ion. Cysteine,
however, did not im)rove enizylici activity
wN1i l)resenit (llirint p)rep).rition or assa.
linearity wvas affected by the buoyancy of

enzyme particles. Salt concentrations greater
than 0.01 M caused flocculation with result-
inig activity loss. Phosphodiesterase activity
was present in the heavy particle prepara-
tions Iand was not removed by washing. Even
in the presence of aminophylline, between 15
and 30% of product was destroyed.
The described assav provides direct in

vitro (Ititntitative measurement of adenyl cy-
clase. 'T'he rat brain enzyme contains one or
more sulfhydryl groups that are available
for reaction w ith organic mercurials. Buoy-
ancy of the enzymie particles is dependent
on ionic strength. A (ccurate estimation of
aidenyl cyclase activity requires correction
for contaminating )hosplhodiesterase activ-
itv-.

Experivmental Fetal Growth Retardation

WV. A. BLANC* AND JOSEPH CUNFO
Department of Pathology

Colulmbia University College of Physicians an(l Surgeons
New York, N. Y.

Reduction of uteroplacental blood flow in
one uterine horn of pregnant rats was
achieved by Wigglesworth's technique (liga-
tion of uterine vessels at lower end of one
horn on the 17th day of pregnancy). Cesa-
rian section was performed on the 21st day.
Fetal death or stunting occurred in fetuses
located near the ligation. The most stunted
fetuis was compared with the corresponding
fetus in the normal horn and a statistical
analy sis of 35 such pairs was carried for
fetal weight and organ/fetal weight ratio of
-all organs. Stunted newborns had a nican
weight of 2.77 g. vs. 4.76 g. for controls. The
liver, lungs, and kidneys were the most
stunted, and wvere affected more than the
fetus tis a whole, -whereas the braini, plh-
centa, and heart were least affected. The
ratios for thymis, spleeni, pancreas, and sub-

niaxillary gland were not statistically differ-
ent from those of controls. These observa-
tions are, in part, comparable with those
made in hunian newborns in nititernal hyper-
tension and "placental insufficiency." His-
tologically the organs differed little from
those of control fetuses, except for lack of
gly'cogen in livers of sttinted fetuses. Even
very stuinted orgtins appeared to have ma-
hired normally. These experiments extend
and confirm Wigglesworth's data on the
weight of liver, brain, and placenta. They
suipport tie suggested relationship between
tuterine blood flow and fetal growth. They
showN an interesting discrepancy in the effect
on growth anid on maturation. (Supported
by PhbliU Health Research Grant HED
00.74., from the Notional Institutes of
Health, Bethesda, Md.)

Bull. N. Y. Acad. Med.
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Clinical, Structural, and Functional Studies
of Heino globin(e, a 13 Chain Abnormality

T. B. BRADLEY, JR.,* AND R. F. RIEDER
Albert Einstein College of Medicine and AMontefiore Hospital and( Medical Center

New York, N. Y.

A Caucasian man and one of three
daughters had comp1)ensated heimolysis and
an abnormal hemoglobin. HemIioglobin0012 I
(HbGII), 20% of the total hemoglobin, imi-
grated like Hb C during starch gel electro-
phoresis at 8.6. An additional minor (2.5%)
component was present anodal to the Illajor
Ibnornal band. 'l'he HbGH components were

separated from Hb A2 by carboxymethyl
cellulose chromatographyl. An accelerated
turnover of HbGH relative to Hb A ini vivo
was indicated by the specific activities of the
henmoglobins both after iv. administration of
Fe,'9 and after in vitro incubation of retieu-
locytes with leucine-C14. Although the a and j3
chains of HbGH were indistinguishable from
those of Hb A after urea/starch gel electro-
phoresis, the abnormality was localized to

the [3 chains by hybridization with Ilb 11.
Peptide ummaps of amninoethylated [ chains
showed an abnormiality in the region of pep-
tides 3TI)X-XI. An alteration in the molecu-
hitr size or configuration of the major co01-
lonent tf Jib0)GH was suggested by a low
sedimentation velocity and by relative re-
tardation during gel filtration. Oxygen equi-
libriumn studies of the major component re-
vealed an abnormally high 02 affinity, ab-
sence of hemie-heme interaction, and p res-
ence of a Bohr effect. The extinction co-
efficient at -130 mju of the dcoxv form of both
abnormal components was lower than that of
deoxyhemtoglobin A, resembling the hemio-
globins that do not undergo conformnationall
changes during reactions with oxygen.

The Critical Site and Residues for Hemnoglobin Function

R. W. BRIEHL*
Department of Physiology

Albert Einstein College of Medicine
New York, N. Y.

Structure-function relations in hemoglobin
(Hb) may be a prototype for such relations
in a whole class of (allosteric) enizymnes.
Much is known about all levels of structure
of Hb and about the critical properties of
function (heme-heme interaction, Bohr ef-
fect, low oxygen affinity) but local molecular
mechanisms of function are unclear.
Human HbA shows two classes of ultra-

violet difference spectra reflecting interac-
tions of aromatic amino acids: 1) pH-
dependent spectra. Carbon monoxide (CO)

HbA shows peaks at 2881/½Iand 281 muA
(therefore chrornophore is tyrosine) with
mM difference extinction coefficient (6) 1.0.
pK' = 7.38 (30); A II = 6 kcal/mole
(therefore the perturbing group is histi-
dine). Oxy-, met-, and cyanmetlib have the
same spectrum. In deoxyHb the spectrum is
much smaller (6 = 0.2). 2) Form-dependent
spectra. Among CO-, oxy-, met-, cyaninetHb
there is no protein-dependent difference
spectrum. Compared to deoxyHb these forums
show peaks at 2911/½ and 28t m1u (therefore
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chromophore in try)ptophall) with 8 = 1.0.
Isolated HMA sllulllnits (aA, lIhIl, aA (111
/3APCMB) lack the spectra, of HbA, which
therefore depend on initerchain interactions.
Dimieric (aJs) l1l) (in :3 .1 KCl) retains the
sl)ectra; therefore they depend on contact
lbetween unlike chattins.

There are 3 Tyr residues per a chain (B5,
C7, 1123*, nomenclature of Perutz) and :3

per 0 chain (C1, H8*, 112:3*). Trvp is present
-at Al2a and p and C3p. On the basis of the
known 3-dimensional structure the p211-spec-
tra, are due to [yr C17a perturbed by His
FG4t3 and the form-spectra, to Iryjl) C31. In
tetramieric JIb with d(ad svimnetrv there
are 2 types iif a-3 contalet, aipi and(l a132
(Pertutz). C7a and Ci3p both lie iln axl3.. Since

the spectra persist in dimeric HI), a102 is re-
taitnedl m11d a/J3i is broken. Since functional
p)rolerties remain in the (limer (and are
known to (depcll(l on <aln interchain contalct,
the contact critical for function is a1if2.

C3p3 can form -a bridge between vinyl
groups of a and B hemues thus forming a
larrge interchain 7r-electron system; the p-
chain (allosteric) shift (PeruLtz) -which oc-
curs withldeoxygenation and onl which fune-
tion dlepends is parallel to the C-lhelices and
changes the environment of C313. According-
lv the C-helifces (anid neighboring FG cor-
ners) of the a102 contact, and in particular
residue Tryp C30, are of critical importance
in the functional paroperties of hemoglobin.

Perfusion of the Liver After Fortacaval Shunt

R. C. BRITTON,* A. B. VTOORHEES, JR., AN-) J. B. PRICE, JR.
Department of Surgery

Columbia Univer sity College of Phlysicians and( Surgeons
New York, N. Y.

Critics of the side-to-side portal vein to
vena cava anastomnosis for relief of portal
hypertension argue that loss of hepatic per-
fusion imav result fromn drainage of arterial
inflow into intrahepatic portadlraicles and
then retrograde out t hrough the slant
without effective perfusion of hepatoco-tes.
Catheterization stuldies have demonstrated
that retrograde flow does occur and have
perlllitte(l samapling(of hepatic vein, retro-
grade portal, and a rterial blood for con-
lparative extraction st11dies. Cineanigiography
has proxidel1a gross estilmlate of the volulme
of retrogracle lortll flow. This v~alue multi-
plied by the arterial-portal difference of
bromsulfthalein (IBSP), yields the portal
renmoval rate that may be subtracted from
the total removal rate to yield a corrected
hepatic vein removal rate. A corrected he-
<ltic vein flow may theni be estilnatedl fromi

Total BSP r
Estimated hepatic vein flow =

(0.01)

the Fick formula, (see formula below).
The renmoval rates (flow X arteriovenous

difference) of oxygen, BSP, glucose, and
amnmoniumnin were then compared in nine pa-
tients after operation. All patients had
retrograde flow ranging fromt 410 to 1750
cc./lin. AltlhouIgh the extraction per cent of
the test substances averaged greater by the
hep)atic vein than by the portal route, the
average removal rates w-ere larger by the
retrograde l)ortmll route. 'There were individ-
ual variations in the proportion of flow by
both routes and their respective removal
rates. In two plmtients the venous-arterial
glucose difference ws larger in retrograde
lortal blood. It was concluded that retro-
grade portail flow after side-to-side shunt
proviles (quIantitatively significant hepatic
perfusiomn.

reamoval rate-l)ortmal remnoval rate I

X arterial HIV' difference 1 - Hct

Bull. N. Y. Acad. Med.
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Electrolyte Concentrations, Potassium Flux Kinetics, and the Mlletaibolic
Dependence of Potassium Transport in Human Platelets

H. J. CARROLL *

Departmnent of AMedicine
Stite University of New York Downstate AMedicdl Center

Brooklyn, N'. Y.

F. (0RS rEIN-*N and E. I-USZKIN

)epartment of Pathology
New York University School of AMedicine

New York, N. Y.

Blood from normal human donors was col-
lected in siliconized glass or in plastic ves-
sels using acid citrated dextrose as the atnti-
coagulant. The intracellulahr concentrations
of sodium (39 inEq./l. platelet water), po-
t-assium (114 mEq./l. platelet water) aind
water (74.6% by weight) were determined
by centrifugation of platelet-rich pllasllia
and direct analysis of the paclked platelets,
with corrections for plasmac trapped in the
platelet buttons. The rate of flux of potas-
siumn across the platelet niembrane wsvcls de-
terminied with radioisotopic potassiui
(K42) using standrard kinetic technics.
The flux rate wvas deterimmined to be 112
mEq./l. platelet water per hour. In about
one third of the preparations intratcellular
potassium appearedi to be distributed in two
compartments witlh different rates of ex-

change with K 12. All intracellular potas-
sium al)peared to be exchangeable.
The metabolic dependence of potassiunm

flux was studiedl by metabolic inhibition
achieved by the use of cyanide, iodoacetate,
ouabain, and anoxia. It wa*s concluded that
an active transport mnechaniism is present in
the platelet membrane that transports po-
tassiunm inward against a concentration grta-
dient using ATP derived equally well from
either glycolysis or respiration.
Ethyleniediamlninetetra-acetic acid (EDTA)

was shown to inhibit glycolysis in platelets,
probably through chelation of Mg. The pro-
duction of lactate in the presence of EDTA
virtually ceased but recommeniced with the
addition of Mg.
Clumping of platelets with ADP appeared

not to alter their ability to pump potassiumn.

Further Characterization of the Pulmonary Blood-Gas Barrier

F. P. CHINARD,* WV. PERL, AND A. C. DELEA
Cardiorespiratory Research Unit

New Yoxl- University Medical l)ivision
Goldwater Memorial Hospital

New York, N. Y.

An earlier report** presented a hypothesis experiments, it wvas proposel that water in
on the role of water as a major determinant the barrier was structuredl as in normal pure
of the permeability characteristics of this water in hydrogen-bonded tetracoordinated
barrier. On the basis of indicator dilmition clusters. Solutes such as ions, which disrupt

normal water structure, are excluded from
'Advances in Respiratory Physiology, C. G. the barrier while solutes such as inert andCaro, ed. London, Arnold, 1966.
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respiratory gases, hydrocarbons, and short-
chain alcohols enter the I),irrier either be-
cause they do not disrupt the clusters or
because they enhance their formation. Ihe
hypothesis is supported by the results of
subsequent studies with a nnIllber of other
solutes of different types. In keeping with
predictions based on Viscosity effects, forma-
nuide and acetaniide do not enter the barrier
freely; propionamide and b)enzalllide do. the
nionohydric alcohols froII C-1 through C-4
also enter the barrier freely anId have out-
flow patterns and dist rihution volumes al-
most identical to those of Nvater. IHlowever,

the alcohols from C-5 through C-8 have

alpparent extravascula r volumes of distribu-
tion increasingly larger than the volumes of
wvater as the chain length increases. The
complete recovery of these alcohols in ar-
terial bloo10 (in contrast to the losses of the
inert gases and CO2) does not support a dis-
tribution into the gas phase but rather con-
centration in a nonaqueous barrier conmpart-
ment. These exl)erimlients provide sulp))orting
il viv(o evidence for the existence in the bar-
rier of a significant lipid phase that has the

imlportant loteItifil of rapid exchange with
the vasc(ulJar comiipa rtmnent.

Concepts and Patterns of Assistance to Failing Circulation

R. H. CLAUSS*
ID)ep.rtmaent of Surgery!

New York University School of Aledicille
New York, N. Y.

The incidence of circulatory failure iiiay
l)e decreased and survival following cardiac
resuscitation increased through the use of
new concepts of function aind interrelation-
ships of lungs and heart and vasoictivity.
The prevalence of arterial lhN poxia sulggests
that altered gas transl)ort in the lung maN
aggravate existing heart disease, inciting
failure of the circulation. Observations will
be reported thait confirm the work of WVest,
demonstrating that nondependent portions
of lung maty have near-optimln gas ex-
change, and alveolar-arterial gradients may

be used to quantify abnorm(l ventilation-
lerfusion relcationships. Analysis of gas ten-
sions in blood of pulmonary veins and pe-
riplheral arteries demonstrates thait changing

body positiom cani yield far greater increase
in bloo1( oxygen content than ventilation
wvith high concentrations of oxygen.
Vasoconstriction is as common in hypoxic

states, congestive failure, and pulmonary
edema as it is in hypovolemtia and shock,
and mumav be overcommue. The virtues of the
concept of flow through capillaries has been
doctueinte(d by visualization of changes in
microcirculationi anlid determination of oxy-
gen tension in lymph. The per cent sat-
uration of oxygen in central venous blood,
a reliable index of cardiac function, may be
maintained or restore(1 to norm-nal through
early and continued treatment with precise
doses of adrenergic stimulating or blocking
drugs anid fluid and electrolyte adjustment.

Bull. N. Y. Acad. Med.
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Kinetics of Antibody Formnation in M/ l/tiple Myelowna
L. A. CONE* AND C. CHIN

Department -of Medicine
New Yorik Medical ( ollepe, New York, N. Y.

The relative rate of antibody synthesis as
well as its itiolecuhlr class have been studied
in normal hunmans and in )atients wvith vari-
ous acquired iennunologic deficiency dis-
orders. Both groups of patients were im-
munize(l with 5 X 109 plaque-forming mmr-
ticles of ,2 coliphage and serial bleedings
were assayed for neutratlizing antibody. The
19 and 7S antibodies were distinguished by
sensitivity to 2-nmercaptoetha-tnol (2ME).
Most normal individuals demonstrated an
exponential rise in 2ME sensitive antibody
by 3 days following imnmunizaition. This in-
crease terminated within the next 4 days, by

which time the 7S antibody was detectable.
The doubling time of the ealrly 19S response
was approximiately 10 hours, while the early
75 response average(l 20 hours. In patients
wvith multiple mnyelomna the latent period was

prolonged by 24 to 48 hours and the
doubling time for 19 and 7S production
rates were also increased. Those patients
with lower levels of IgG globulin produced
(quantitatively less antibody at a slower rate.
'lie patients with normal levels of nonmye-
lonma IgG globulin or with IgA myeloma
globulin were found to have normal kinetics
of (antibody synthesis.

Translational Control of Gene Expression Regulated by a Hormone

R. P. COX* AND A\l. J. GRIFFINt
Department of Medicine

New York ULniversity School of Medclin, New, Vork, N. Y.

The alkaline phosphatase activity of cer-
tain HeLa cell lines is mnarkedlv increased
(5- to 20-fold) during growth in niediumn
containing a glucocorticoid hormone such as

prednisolone (Al hydrocortisone). The kine-
tics of enzyme induction and studies using
inhibitors of protein synthesis show that de
uOVO protein synthesis is required for pred-
nisolone induction of alkaline phosphatase in
IlHeLa 53 cell cultures. However, there is
neither an increased rate of alkaline phos-
lhattase synthesis nor a hormionie-miediated
decrease in the catabolism of the enzymiie
since both chemical and inimmunological
method show that deslite a 5- to 10-fold
increase of enzyme activity in induced cells
the number of alkaline phosphatase molecules
is about the same in induce(d as in unin-
duced cultures. Moreover, the p)hysical anld
chemical properties of the induced enzyime
differ from the base level alkaline phospha-
tase wvith regard to heat inactivation at
64.5°C., speed of elution from Sephadex

t Present address: Oklahoma 'Medical Research
Foundation, Oklahoma City, Okla.

G-200 anmd enzyme activity at all stibstrate
concentrations tested. The base level and the
induced enzyme, however, are similar with
respect to certain other I)roperties such as
their Michaelis constants, electrophoretic
mobility, and the degree of inhibition pro-
duced by various inhibitors of the enzyme.
'These findings stiggest that prednisolone
medlicates a conformational change in alka-
line plhosphitase during its synthesis. Such
alterations immight lead to an increase in the
utmniber of catalytic sites or lowering of the
energy level of the enzyme-substrate transi-
tion state. rhe induction by a glimcocorticoid
hormone of increased alkaline phophattase
aictivitv in HeLa cell cultures therefore may
ocectr at the level of )rotein synthesis
(translation) its a result of a steroid medi-
aited alteration in the conformational state
of the enzmie. Maximal enzyme induction is
not attmtinedl until the base level enzyme has
b)een replaced by enzyme synthesized in the
presence of the hormone. (Supported by
Research Contract U-1296 from the Health
Research Coumcil of the City of New York.)

Vol. 43, No. 5, May 1967



4 00 CAREER SCIENFISFS(i)Fs THE HEALTH REISEARCH COUNCIL

Lipid Mletabolismn in Aortas of Hypertensive Rats

Al. AM. DALY*
I)eprtments of Biochemistry and Medicille

Albert Einstein College of Mledicine
New York, -N. Y.

The coipositioin of aortic lil)i(ls is altered
in rats wvith renal hypertension. 'The concen-
traitions of p)hospholip)id and of free and
esterified chlolesterol are aIbove normal while
the concentration of triglyceride is essen-
tinlly unchanged. the p)ossibilitv that these
changes niav be related to synthetic ictivitv
in the vessel was inivestigcatedl by stud(lying
the incorporation of acetate-l-iC into aor-
tic lipids iv vitro. A relative increase in the
fraction of acetate incorporated into 1phos-
duldipid and cholesterol wolid suggest thlat

tiortic svnthesis is a mnn jor factor contrihnt-
ing to the changes in comiiposition. Whole
thuoracic aortas fromt hypertensive rats and
from norinotensive controls wvere inculbated
in the presence of acetate an(l then divided
iuto a prel)paration of media plhs intima and

another of adxeintitia plus residual uuue(lia.
Lipids were extractedl aid fractionated into
tllasses by thin-layer chrouuuatographly, and(
the radioactivity in the fractions neasuiredl.
'The differeuce between the amounts of ace-
tate incor)orated into lipid by tissues from
the tu o groups of aninials wvas greater in
nuedia-intima than in adventitia-nuedia. Sig-
niificcant amounts of acetate 'were incorpo-
rated into all classes of lipids, but miedlia-
intina, preplarations froni hypertensive rats
incorporated three to eiglht tiuuues as much
acetate into all classes of lipids as controls.
The results reveal fl( significait shift ini the
,lttern of incorlioration of acetate into

lip)ids by aortas of hypertenisive rats, mdutl
uniy reflect a. general increase in the neta-
bolic aictivity of the tissue.

Electron Mlicroscopy of Humoian Leukemia Cells in Tissue Culture

E. P. DE HARVEN*
CytoLogy Division

Sloai-Kettering Institute for Cancer Researclh
New York, -N. Y.

Cell cultures originating from human
acute leukemuuias and lymphomas were stud-
ied to find out if these cells aire associated
with virus l)iurticles recognizlable under the
electron nicroscope. 'The examined material
consisted of two groups of cultures: the first
originiating from caises of acute leukemia in
Atmerican patients, and the second from
biopsies of African Burkitt's lvmiphoma.
From the cytological point of view, most of
these cultured cells resemble large undiffer-
entiated blasts or stem cells. After several
mnIOths in contintious cultu re, it becounes

diffictult to differentiate between cultures of
nuvelocytic or lyimphocytic origin. The pro' -

inence of cy toplasui c polyribosomes and the
large size and striking electron density of
the nucleoli were frequently considered as
iui(licating the blist chairacter of Imost of
these cells. In all the observed cultured cells
mitochoni(lriail alterations were noticed con-
sisting of mitochondrial gigantism frequent-
Iv issociited with the presenoce of conspicu-
outs 30A filaments, )robably DNIA. As far
ais the presence of virus particles is con-
cerned, a clear difference seents to exist be-
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tween cell cultures of Americai and African
origin. In cultures of Burkitt's lvmphonIa
cells and conifirming the observaitions of Ep-
stein (M. A. Epstein et af., J. Exp. Med.
121 :761, 1965) characteristic herpeslike patr-
ticles have been observed at various phtses
of their maturation. These pIirticles resem-
ble viruses of the herpes grolup) and were
observed ailhost exclusixelv in (legenerating
cells in intentionally "aged" cultures (1
week without refeeding). The significance of
these )articles remains obscure since: 1)
their infective l)ro)perties have not vet been
demonstraited, 2) they were niever observe(l

in biopsy material fron lBurkitt's IyIpli)holla,
:3) their presence in (legenerating cells is Iaot
a classical feature for thiat type of virus,
and 4) their presence seeims, in our series,
restricte(l to cell cultures of African
lvlnl)phoin origin. Similar particles wvere not
so far ol)served in any of the cell lines of
Aimerican origin, even when these were sub-
initted to the sanie -aging procedure. (Sup-
portedl i0 part /0y Health ReIeS(rch Counteil
of the City of New York, Contract I nWJ,
mod Pu blic Health Service JResearch Groat
CA 0,;'8 from the Natiowld Cancer Insti-
tute, Bethesda, llld.)

Glucuronic Acid Conjugation of Steroids in Crigler-Najjar Sy ndroile

WV. D. DRUCKER,* T. ENGEL, A. AIEISLIN, H. JIRKU, M\I. LEX ITZ,
AND R. DAVID

D)epartment of Medic'ia
New York University School of Mledicine

'.New York, N. Y.

The possibility that there are many hepa-
tic glucuronyl transferase systemns, each spe-
cific for a limited number of substrates, was

examined in this studv. Radioactively la-
beleci steroid hormones of varied structure
were infused intravenously into a 3-nmonth-
old fenmale, MG, with congenital lbsence of
bilirubin glucuronyl tranferase (Crigler-
Naj~jar syndrome). For comparison, studies
were also made in a 3-montl-old female, J P,
who had trisonmy-21 but was otherwise iior-
mal. Complete u rine collections were made
following steroid infusions and the distribu-
tion of radioactivity among various urinary
metabolites was determined. Following tet-
rahydrocortisone (THE) infusion, 277% of
counts recovered in the urine of MG w%,ere
extractable with CII2C12 after 3-glucuroni-
(clase hy-drolysis vs. 49% in JP. After cor-
tisol, 21% of recovered counts were extract-
able after hydrolysis in MG vs. 42% in JP.
Trhus, there was a 50% reduction in the
excretion of metabolites conjugated at the

:3 position (:3-glues.) of C-21 steroids bear
ing a 17a- hdroxyl gfroup. After a, loading
(lose of umnlabuled THE, the findings wvere
simmmilar as with tracer (loses. The excretion
of etiocholanolone and androsterone glueu-
ronosides (3-lucs., C-19 steroids) anmd testo-
sterone- gluc. (17-gluc., C -1) steroid) was

compl)arabl)le in both infants. The excretion
of tetralhv-droaldosteronie-gluc. (3-glue., C-21
steroid lacking 17a-lahydroxyl group but
bealring an 18 oxygen fulnction), acid hdclro-
lyzable alclosterone (18-gluic., C-21 steroid)
and estriol-glic. (l1ia-glm1c., C 18 steroid)
was norummal in MG. The results indicate that
in this patient uwith congenital absence of
bilirubin glucturonyl transferase, glucuronic
acid conjugation is nOt uniformly impaired
at all sites of the steroid molecuile or even
at the 3 position of all C-21 steroids. The
existence of multiple glucuironyl transferase
systemis with different substrate specificities
is suggested.
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Increased Net Synthesis of Lecithin by Phagocytic
Cells Engulfing Particles

P. LLSBACH *

Department of Aledicille
New York University School of Me(licilne

New York, '. Y.

Phagocytosis is associated with striking
morphologic alterations involving membrane
structures. Earlier studies of formation of
itiacromnolectules during phagocytosis have
revealed only a small increase in d(e novo
synthesis of nelllmbrane constituents such as
1)hospllolip)ids. Tlhts, no convincing biochem-
i(cal couinterl)airt for the nnorphologic changes
has yet b)een found. The present in vitro
stlldy is aimed at exploring recently dis-
covered alternative pathways of phopho-
lipid (lecithin) synthesis as a possible source
of mnemnbrane inaterial during phagocytosis.
Hlomogenatites of rabbit leukocytes and dl-
xeola r macrophages contain enzynmes that
directlv convert lvsolecithin to lecithin.
Resting intact cells, incubated in a medium
containing 32P lysolecithin, also incorl)oratte
2"13 radioactivity into cellular lecithin. Ac-
cumulation of 3-1 lecithin Iproceeds lineairly
for at least :30 minutes. At equivalent sub-
stratte concentrations whole granulocytes in-
corporate considerably more lysolecithin into

lecithin per 1ing. l)rote'in than (lo intact In1a-
crophalges while homogenates of both cell
types aire imiore active than whole cells. How-
ever, the (luantity of labeled lecithin asso-
ciated with intact granulocytes after :3(
minutes amunounts to as much as 5% of total
leukocyte lecithin. In imiacrophages this per-
centaige does not exceedi one. In the presemwe
of polystyrene particles, incorporation of
exOg[lelnolslsolecithin into lecithin is stimI-
ulated by 50%c/ or more. Almost all of the
newly formed lecithin remains (aissociaited
wvith the cells; tipparently little is releaised
or exchange(d with medium lipid. Since lyso
lecithin is a normal constituent of plasmla'l,
direct conversion of medium lv'solecithin to
cellular lecithin can therefore account for
considerable addition of nmembramie l)hosl)ho-
lipid, eslpecially b' grannloctes. It is pro-
posedI that this mechlnisnm of net lecithin
synthesis provi(Ies building blocks for the
increased menblirane formitation that acconI-
panies phagocytosis.

Divergent Effects of Divalent Ions on Acetylcholine Release

D. S. FELDMAN*

Division of Neurology, Department of Medicine
State University of New York Downstate AMedical Center

Brooklyn, N. Y.

Acetyleholine (ACh) release at the motor
nerve terminals of the rat hemnidiaphragn
was estimated in in itt vitro system as the
rate of appearance of miniatulre enld-plttte
potenitials (ni.e.p.p.). Spontaneous m.e.p.p.
frequency (2/sec.) is augmented by expo-
sure of preparation to 20 mill K to about
120/sec. 'lhis high rate continues fOr more
than eight hours and reflects continuing

synthesis of quantal packets of ACh. When
Ca ion concentration is increased above nor-
mal (2 rnM) in the presence of 20 mM K a
decline in m.e.p.p. frequency is observed por-
Iortiontcl to the logarithmn of the concentra-
tion. The low rn.e.p.p. rate continues for
tile duration of exposure to high Ca and is
reversible. When Ba is substituted for Ca
ttt the high concentration a slow return in
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nl.e.p.p. frequency to its previous augmented
level occurs. No change in m.e.p.p. rate oc-
clurs5with interchange of bathing solutions
between 2 and 16 mMi Ba concentrations un-
Iess the preparation has been previously ex-
posed to Ca-containing solutions. After Ca
depletion of a pre)aration by prolonged
(3 to 6 hr.) exposure to a chelating agent,
ine.p.p.s. are no longer observed; 2 mIll Sr
in the calciumn-depleted preparation (K nor-
niml 5 miM) gave a nme.p.p. rate of 0.69
+(0.10; and 2 mlM Ba under similar cir-
cumstances gave a rate of 4.1 + 1.4. In the
presence of an augmenting concentration of
K (20 m21l) Ba (2 mM) gave a rate of 138
+ 41, and Sr of 107 ± 16 in the p)reviously

Ca-depleted preparation. rhe results sug-
gest: 1) Ba and Sr can substitute for Ca
in the ACh release process; 2) Ba can dis-
place residual bound Ca; 3) these ions bind
with different coefficients to unknown inter-
mediates involved in release of ACh; and 4)
Ba and Sr lack the stabilizing capacity of Ca
on the mixembrane. They support the hvpoth-
esis that free Ca ions interact with an inter-
mediate in the process of ACh release at the
manmmalian neuromuscular junction. (Sup-
ported ini part by Grant NB 0700.S, Na-
tional Institute of Neurological Disease and
Blindness, ald 1-502, Health Research
Council of the City of New York.)

Renal and Metabolic Response to Various Sodium Salts
in Experimental Burns

C. L. Fox, JR.,* AND J. STANFORD
l)cpartments of 'Microbiology and Saurgery

Columbia University College of Physicians and Surgeons
and

First Surgical Division, Bellevue Hospital
New York, N. Y.

1)espite recent emphasis on the use of iso-
tonic saline in the early therapy of burns,
the effect of various Na salts on renal func-
tion has not been delineated although ther-
apy is guided by urine output. The rapid
onset of metabolic acidosis and NaCl reten-
tion after injury, and the known diluretic
action of alkaline Na salts suggested a com-
plarison of 0.15 nmolar solutions of Na ace-
tate, bicarbonate, chloride, lactate, phos-
lhate, succinate, etc. and mixtures such as

Ringer's lactate. After i.p. administration of
150 nul./kg. body- wt. in two closes, urine was
(olle(ted for 24 hours from groups of 5 to
10 mnice and analyzed for Na, K, Cl, imreat,
osmoolarity, and pH. Normn( mnice yielded
maximal output of urine, Na and Cl after
NZaCl but one tenth or less of these outputs
was excreted by burned muice. In contrast,
burned mice excreted maximal amounts of
urine, Na, K, and uirea following Na acetate
or HCO., and these outputs were several-
fold greater than after NaCI. In normal

mice, alkaline Na salts yielded outputs sihn-
ilar but slightly less than NaCl. Ringer's
lactate or similar Cl solutions alone or con-
taining (lextran or 'I'HAM yielded out)tuts
only slightly greater than NaICl. lPotassiuIxxI
and urea excretion were mnaxiimal in burned
mice after alkaline salt therapy andl minimlnial
after NaCl in niormal inice. Acute survival
was approxiniately equal with these Na salt
solutions hut the relatively smaller excretion
after NaCl was reflected in analy-ses of skin
and miuscle 24 hours postblurn; these gained
up to one thirdc more wvater, Na, and Cl than
tissues of miiice treated with alkaline Na
salts. Insensible water loss in the first 2t
hours postblurn was greater in normnal than
in burned imice. The earlier excretion and
greater outl)ut of urine and solutes after
alkaline Na salts suggest their pereferential
use initially in therapy. Clinical trials have
been in accord with these findings. (Sup-
Iporte(l by Grant GM 08,582 from the Na-
tional Institutes of Health, Bethesda, Md.)
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Automated Hemodialysis in2 a .11Mun7iCipal Hospital

F. A. FRIED.IAN*
Department of ATedicine

State U niversit) of N\ew York I)ownstate Aledlical (cIntr
Brooklyn, N. Y.

In September 1965, a 1 l-b)e(l heinodialysis
center, s51p)plied by an automnated dialysate
lelivery systemt, commiiiienced opera tion. Con-
centrated, acetate-buffered (lialvsate is di-
lnted 34:1 with filtere(l, heated t1p) wvater by
umtchedl prop)ortioning pilumps. Prior to de-
liverv through polvl)rol)lene tbl)ing to in(li-
v'idluiul patient stations, (dlialysate electrical
conductivity, temnperatui re, a nd flow rate are

nonitored. Each patient's station is e(qu1ip)ed
with a dial-sate lhenul(o-) )il) (letector, flow
meter, temnl)erature sensor, negative lresshre
monitor, tand venous retutrn pressuire sensor.
Activation of any of the cent ral or patient
station high-low alarmuis canses audible and
visil)le simnals a-Ind interrll)ts (lialysate flow.
Sterilization of the central (liluiting unit, 1)-
tient stations, and connecting tbl)ing is ef-
fected b1 flishing hlot wvater throngh the
entire system. Fifteen muien and(1 five wxomen,
;nwed 17 to 57 vears, with terminal renal
failure, have been maintained as a etive ont-
patiemnts while undergoing twice weekly
overnigit hemodialvsis. Renal fnnction ill-
a dequiate for life preserva tion was (1d(oc

mented by enI(hogeiiOuls creatinine clearance
values of less than 2 ml. per minute, 24luour
urine outputs of less than 400 nil., and the
failure of conservative medical management.
Dialyses are con(ldcte(d b1 specially instruct-
ed nnrses nIder the supervision of on-call
lhysicians. Seventeen plaltients have returned
to full-timuie -work or home responsibilities
anid three are partially rehcabilitated. Comn-
plicaItions of tlhe therapeutic regimen in-
elude infection alll (lotting of arteriovenoums
cannnlllllae, seconda rv n11(1 tertilary hvperpara-
thyroidismo, subtclillica l)eripheral muotor
neuroitathy, and ablnormal calohlrboyrate tol-
erance. Persistent anemuia has necessitated
transfusion of 0.5 to 4.0 units of packed
erm throcytes per l)atient per mlnonth to main-
tain a venous hemiatocrit of 25 per cent.
Posttransfusion hepatitis has occurred four
times. Serious p)sychiatric problems have not
been encountered. I ong-continued intermit-
tent heniodiahlsis is aln effective method of
life pnrolongation and rehalbilitation for se-
lected patients with renal failure.

An Unusual Effect of Aspirin and Other Nonsteroid
AA1ti-Inflann;;atory Drugs on Serum Albumin

D. A. GERBER
)elprtment of Af edici oe

State l 'ivcrsity of News York Dowsotate AM(lical (clitel
Brookson, N. Y.

.A.lmost ill sNvor. on the mluechanlisml IOf ac

tion of aspirint a.1(1clinically similar n1o1n-
steroid anti- inflaiuiumltorv comI11)poIndS has
(c 1((cerne(l m1ediatIors (Of intlan1111niati (In, 11;ito-
clonldrial enzmllz es, and oxidatix p)liosllory-
lation. The presemnt reltort concerns evidence
that almuiost all nonsteroid anti-in-tlamiuator

drugs (e.g., aspirin) interaict with serum
dlbuuion ill a ulni(llue manner. hl-nis it N'was
found that the nonsteroid anti-infl aminmiatorv
(r111xs had the al)ilitv to alter the tertia rv

cmil-tiftratiomn ot serlulil all)lhumiin mIolecumles so

that they realcte(d moore rapidly with 6i5 1AM
dithiobisntitrobenzoic acid alt :300 C. (ol I
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74). A total of 180 compounds were studied,
each at a concentration of 0.67 mill. These
compounds wvere chosen at random to in-
clude commonly used drugs and commonly
occurring biologicals and drugs with anti-
inflammiatory activitv. Thirteen compounds
accelerated the reaction between serum al-
bumin and dithiobisnitrobenzoic acid. They
were, in order of decreasing effect: indo-
methacin, oxyphenbutazone, phenylbutazone,
fluifenamic acid, ibufenac, salicylic acid, di-
chlorotolvlanthranilic acid, hvdroxvdione,
lauryl sulfuric acid, gentisic acid, mefenamic
acid, aminophvlline, and acetvlsalicvlic acid.
Except for hvdroxvdione, these compounds
are all known to be anti-inflamimatory. No
measurable effect was associated with the
other 167 compounds tested, a group that
included only one nonsteroid anti-inflammanv-

tory compound, aminopyrine. The adminis-
tration of 3 g. of aspirin per day to human
subjects produced a 33% increase in the
reactivity of the subjects' serum albumin
and provided direct evidence that the con-
centration of salicylate present in the serum
of patients receiviag therapeutic doses of
aspirin is adequate to produce profound ef-
fects on this reaction. Salicvlate did not re-
duce protein disulfide bonds, and the SH
group was a necessary part of the reaction.
These studies demonstrate an effect of
therapeutic concentrations of nonsteroid
anti-inflamamatorv compounds on a simlple
chemical reaction involving a serun protein
and an aromatic disulfide, and may provide
assistance in screening compounds for anti-
inflaimnmatorv activity.

Infectious Hepatitis: Evidence for Thwo Distinctive Clinical,
Epidemiiological, and lnnIunological Patterns of the Disease

J. P. GILES AND S. KRUGCMAN
Department of Pediatrics

New York University School of AMedicille
New York, N. Y.

As a result of the endemic environment,
1153 cases of infectious hepatitis with
jaundice have been observed at the Willow-
I)rook State School, Willowbrook, N.Y., dur-
ing the past 12 years. Second attacks of
hepatitis have occurred in 63 or 5.5% of this
group. Recent studies have indicated that
two immunologically distinct types of infec-
tious hepatitis virus may be responsible for
second attacks of the disease in certain pa-
tients. The t-wo types of virus have been
lesignated MS-i (derived from the serum
of a patient during the first attack) and
MS-2 (derived from the serumni of the same
latient 6 months later during the second
.attack of hepatitis).
The distinctive characteristics of the two

types of infectious hepatitis are as follows:
1) incubation period-ranges from 31 to 53

dcays for MS-i as compared with 41 to 108
rays for MS-2; 2) abnormal serum trans-
anmincase activity relativelv short for MS-i
(3 to 15 (lays), relatively long for MS-2
(35 to 200 (lays) ; 3) thymnol turbidity sig-
nificantly elevated for MS-1, frequently nor-
mtil for MS-2; 4) contagion-MS-1 was

highly contagious for all 6 intinmate pre-
sunably sIIsCeptil)le contacts, AMS-2 spread
to only 2 of 5 presumn-ably susceptible con-
tacts; 5) imnmunity patients who hbad an
MS-i infection were resistant to subsequent
exposure to MS-1, patients with an MS-2
infection were later exposed to MS-1; their
response was conll)atible with an MS-i type
of reaction.
These studies )roxide evidenlce for the

presence of (at least two types of infectious
hepatitis.
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Pacing on Demsand inl Atrioventricuilar Conduction
Disturbances of the Heart

R. H. GOETZ *

l)epartmuent of Surgery
Albert Einstein College of AMediciiie

.Nc\t\ York, N. Y.

In palcing on demand, ventricular stimulu-
tion is colul)led to the preceding QRS com-
l)exIandl taikes pIic(e only after a p)reset
time interval following ventricular depolfir-
ization has l)een exceeded. Pacinig on de-
mlala(l elinihiates manav of the danigers in-
herent in other pacenuakers arising from a

Coullpetition b)etween the intrinsic and elec-
trical rhythuuu for caipture of venitricultr
contractions-u1ch as competitive or sum-

moat ed beats, repetitive ventriculair comntrac-
tionis, and venitricila r fibrillation c(aiused b)!
stimmuuli falling imuto the vulneraidle period of
the catrdiac c(ycle. lP Icing on demand has
heenl foundiii rticublial vamlaide in patiicts
who mav revert to norimal 1:1 conduction.
'Therefore, pacing on demmiad was fonid

to be the ideal mode of pachig in thce cor-

onary care unit, i.e., in patients who max'v
conie back to at normal sinus rhythm or in
l)atients with al)aprtial dissociation and un-

stlhble rhytlui. External and implanted units
have beeni tested. A method of checking the
units out prior to implantation has been
developed(l umd is working satisfactorily.

I n p)acing on demand the electrode that
(lelivers the electric impulse also nuonitors
the electrocardiogram for time pumrip(ise of
progrmnmimng the p)cemlaker. It is, there-
fore, important to protect it from stray cur-
rents and leaking electric a()pliances. This
hais l)een achieved byT special electronic cir-
cuitry. Conventional epicardial wire and
uni- or hipolar catheter electrodes l)resently
musedw1ith conventional pacemmuakers mtay lue

empm)loyed.

Chemical Alechanis,'ns of Metabolic 1nhibition

1. GOODMAN,* J. W. SCHERREIR, AND A. P. OLENCZAK
Deplartmuents of Biochemistry and Surgery

(Colurmbia University College of Physicians dud Surgeons
New York ,N Y

'T'he presemnt study was initiatcd to explore
hv) mumeans of model systenms the alternate
CheImuical reactions possible buetw een mueta-
holie ilnibiitors and the functional groulps
nourmiually presemnt ill enzynies. Represenutatixve
iuetubolite analogs of amino acids, cortico-
steroids, carbolohdrates, purines, and1 P!yri-
Imui(dines wvere treate(l at neanr physiological
(c(onditions iml diluute solution (10-3 to 10- J)
wit h comipouimnds befaring the main functional
groups normally l)resenlt in proteins. These
included the (amino acids serine, tryosine,

cysteine, and histi(line. Rates of reaction be-
tween inhibitor aInd aminio acid in the ab-
sence of en-zyes were determinedbcy or-
gallic functional group analysis, or by spec-
trophotommuetry Sonie imueinbers of every
group of .analogs exanuined were found to
react with the sulflivdrvl group of cysteine
to forimi stable products. Pre cut results
slupport the view thltt many inhuibitors gen-
cm.alhh classed as isosteric antimetabolites
mmuav function y- a mnechaiisin of sulfhydrvl-
group linkage.
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AMIetabolic Interactions Between Intracellular
Compartments of Intact Cells

EL. E. GORDON *

Department of AMedicine
Albert Einstein College of Aledicine

New York, N. Y.

L. ERNSTrER
XWenner-Gren Institute
Stockholm2, Sweden

Fracetionationtof tisstte tells havs led to a
characterization of the metabolic profiles of
each of the cell components, i.e., mitochon-
dria, microsomies, nuclei, and cell sap. Ini-
formation concerning the metabolic inter-
actions between cell cotiponents has accumu-

lated less rapidly. The present studies were
undertaken to explore characteristics of
intracellular transport systems in intact
Ehrlich ascites tumor cells. Two transport
systems were studied: 1) transfer of reduc-
ing e(uivalents from the extramitochondrial
space to the mitochondrial cotml)artnment,
and 2) a K+-proton exchange between these
two compartuments. The experimental aip-
proach involved the use of inhibiting and
stimulating agents with well localized and
defined sites of action. The contribution of
extramnitochondrial-reduced pyrid. ne nucleo-
tides for mitochondrial oxidation wcas as-
sessed after inhibiting Krebs cycle activity
with arsenite, fluorocitrate, or fluoroacetalte.
The results of these stmd:es indicate that

these cells are unable to tranlsport hldrogen
front extralnoito(honldrial-reduced p)yridine
nocleotides to the mitochondrial D1PNH oxi-
datse system. Thius, in the absence of an ef-
fective mi itochotndrial mechanism, the major
pathway for oxidation of extramitochondrial-
reduce(d p)ridine ntcletotides is pyruvate re-
duction to lactate. Other experiments pro-
vide evidence for an energy-dependent K+-
proton exchangle acrotss the mtitochondrial
Imenlbratne of intact K+-depleted Ehrlich
ascites tumnor cells. In the presence of vali-
nomvcin, one observes a K--dependent 02
uptake and prototn release that is independ-
ent of the active transport of K+ across the
pltlsmlta mtembrane. As much as 50% of the
high energy intermediates synthesized in the
nitothondrita (caln be utilized for the mito-
chotndri al transl)tort system. Studies of these
two transport systems derntonstrate the fea-
sibility of this approach for the investiga-
tion of contplex intracelltlar metabolic path-
wavs in the intact cell.
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Lipid Composition of Normal and Leuikemic Human Leukocytes

EI. L. GOTTFRIED*
Department of Medicine

Albert Einstein College of AMedicille, Newr York, N. Y.

'[he lipids of lhiuman leukocytes varv with
cell type and source. Ealrlier studies in this
laboratory indicated that differences in

phloslholipid content between lprelpa rations
of nornial (and abnorial leukocvtes wvere due

lprimnarily to the lpredominance of a par-
ticular morphologic cell type. Significant
(lifferences in lipid comipilosition have nows
been found between normlal Ilymnphocytes and

l)olvinorplhionuicleair leuikoc tes (isolated from
blood with glass-bead colimns), abnormal
leukocytes fronii cases of actite 1i1(1 chronic
leukeniia, and p)olyuiiorpl)hoIni(letir leukocvtes
from humiialn p)eritoneail exudates.

Lipids wvere extractedl fromt suspensions of
isolated leukocx tes and analvzed for total
lipid, Phospborus, cholesterol, and plasmia-
logens. Neutral lipids -and phospholipids
were studied by thin-layer chromiatography)l-
In general, the iiiajor p)hospholi)i(ls wvere
(in order of descending, concentration) leci-
thin, ethanolanmine p)1iosphatide, phospliatidyl

serine l)liis p1hosphatidlyl iiiositol, and sphin-
'goniielin The neutral lip)id fraction con-
tained p)rimnarily free cholesterol, with so0ne
triglyceride but little esterified clholesterol.
Normal l iph1)hocyteS contained albouit half
as much total lip)id per cell as normiial pla1y-
morphonilela r leuikocytes, a siimila r chole;-
terol :phospholipid ratio, a, somewhat lo'wer

lroportion of ethanolaimiine p)hosphatide, and
it higher 1)ro0)ortion of lecithin. Normal ma-

tire leuikocytes, when conpiai red with inana-
tire cells of the scame series, haid a higher
total lipid content per cell, with mach more
cholesterol and a higher cholesterol:phos-
plholipid ratio. There was little difference in
total lipid phosphortis per cell, but relatively
less lecithin and more sphingoinvelin.

'These findings may reflect differences in
the relative content of various intracellular
organelles, as well as possible differences in
the (qluantity and composition of the plasmia
meiobrane.

A Mechanism for the Antitumor, Antiviral, and Amebicidal
Activities of Emietine

A. P. GROLLMIAN*
Department of Mledicine

Albert Einstein College of M1edicine, New York, N. Y.

A recent rel)ort that the aimebicidal alkca-
]oid, eniietine, showed aI dramatic therapeutic
effect against granumloinatotis contlitioins in
man stimulated this investigation of its
io(le of action. It will be shown in the
presenit report that eiiietine is a potent, spe-
vific andi selective inhibitor of protein syn-
liuesis. In enietine-trea ted mamaiiiahain cells,
certain effects are observed that are secon-
(hary to the inhibition of protein syntheis.
1 lost tell D)N.\ svnthesis is miarkedlv re-

mInced, Ind the reli cation of polio viruls and
a'Ccinia vi riis is p~reven-tedi. C'oiiipa rison of

time inhibitory activity of related alkaloids

;illbNs a structural mno(del to be formulated
ror the obeserved biolo)giical activity. 'The
;uiiebicidlal properties of eiiietine, the known
toxic effects of the alkaloid in man, antd the
effects of the drug on granulomas and
maaniimialian cell viruses are readily explica-
Ile oln tIh hasi s of the l)presently repo)rte(l
effects of emetine on protein synthesis. '1The
presenlt findings offer a iiioleciilar hasis for

the pha rminal(oigic and therapeutic action of
eiiietine. (Supported iy qroonts from the \oa-
tioal 1Istitutes of 11He(ilth, ethesdl. 31d..
fol u7 Iaqte 1)0.)tiowd Sciewe 1(fittioll,
11'atshbitoRn, D.C.)

Bull. N. Y. Acad. Med.
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Solubilization and Activation of Bilirubin Glucuronyl Transferase

E. HALAC* AND A. REFF
l)eplartment of Pediatrics

New York University School of Ae(liclne
New York, N. Y.

Biliruibin is eliminated by the liver after
being conjugated through an acyl bond with
glucuronic acid (GA). Other compounds are
conjugated through an ethereal or an N-C
kind of linkage. The glucuronidation of
these compounds is catalyzed by glucuronyl
transferase. Studies have been reported
where results obtained with pheiolic type of
acceptors have been extralpolated to the con-
jugation of bilirubin. This extrapolation
would be valid only if a single enzyme would
be responsible for the transfer of GA to
different acceptors.

In agreement with data obtained by oth-

ers from in vivo experiments .we have ob-
tained in vitro evidence in favor of the
pluraility of this enzyme system. This infor-
tllation has been obtained after defining the
optimum conditions for the in vitro assay of
bilirubin glucuroilidlation and after solubiliz-
ing the enzyme. T'is has been accomnllished
Lv the treatment of liver microsomies with
EDTA and deoxyicholate. EDTA dialysis
induces a, tenfold activation of bilirtuhin glu-
curonicle synthesis by liver homogenates.
Tihe in vitro activity thus obtained equals
the hepatic cap)acity for clearance of bili-
robin measured in vivo by B. Billing et al.

A New Pyrazinainide Diuretic: Reduction of the Kaliuiretic
Action of Ethacrynic Acid in Man

J. G. HILTON,* S. ALTER, AND P. CUSHMAN
Department of Mledicine

St. Luke's Hospital Center
New York, N. Y.

An undesirable feattire of ethacrynic
acid (E.A.) as a diuretic is its accom-

panying kaliuresis. MK870 is a pyrazinamnide
with limited naitruretic )oten(c buit capable
of significantly diminishing K+ secretion at
the distal tubular exchtange site in dogs. Ac-
cordingly, the two drugs were sttmdied singly
and in combination in l)atients wsith edeiaa
refractory to conventional ditiretics. Modi-
tied balance studies were p)erformied on the
metabolic unit with (daily weights, 24-houir
urine electrolyte excretion, and plasmna elec-
trolyte measurements. Given alone, MK870
h1ad minor effects on Na, K, aind water ex-

cretiot. E.A. alone exhibited natruresis and
wveighlt losS together U'ith hNperkalitiria and
consetltlent lvp)okalemlic aulkaldosis. E. A. plhs
MK870 protltcedl augniented nmstruresis and
weight loss and, in addition, a blunted kali-
uresis and prevention of or, in some cases,
reduction in severity of h1pokutlemic alkalo-
sis. In conclusion, it is suggested that E. A.
(100 ming. o.d.) plus MK870 (20 tng.) is a use-
ftml combination in patients with refractory
edema resulting in auigminmented Nat excretion
and reduction in the hylpokalemnia seen with
E. A. alone.
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Replication of Gross Leukemia Virus in Thymic Cultures
with Induction of Cellular Neoplastic Transformation

H. L. IOACHINI*
IDepartment of Pathology

Columbia University College of Physicians and Surgeons
New York, N. Y.

Gross leukemiti virus (GLV) is the induc-
ive agent of spontaneous leukemia in AkR
mnice. To develop a system for the study of
its replication in vitro, cultures of emnbry-
onal rat thynmus were infected with GLV
grown for long intervtls and periodically
explored for infectious virus pltrticles. Bio-
assays in susceptil)le animals were l)ositive
up to 100%, an(d electron mnicrogrtaphs of
cultures (L. Berwick) confirmned the pres-
ence of abundant virus particles. Examnina-
tion of stained coverslips, perio(ictilly re-

moved, indicated morphological trtmnsforma-
tion of the thymic cells. Isotranspltmntation
of these cultures resulted in tumors at the

site of injection with the histological pattern
of reticulum cell sarcomnas. These tumnors
-ire seritlly transplantale and continue to
carry the initial GILA' als demonstrated by-
electron microscopy. Long-terin replication
of CLV in thymic cultures is important for
esttablishing it constant source of virtus, as
-well as for the study of virus-cell interrela-
tionshi1p. Neoplastic transforimation of cells
in vitro with GLV reveals a previously
tnknown potential of this virus and provides
the systemn to study, these events. (Support-
ed by Grant CA-06215-O6 from the Nationtal
Cancer Institute, Bethesda, Md.)

Association of Altered Phospholipid Composition of Erythrocytes
with Hereditary Nonsperocy tic Hewoly tic Disease

E. R. JAFFE, E. L. GOTTFRIED,* AND T. B. BRAI)LEY, JR.*
Department of Medicine

Albert Einstein College of Medicine
New York, N. Y.

This investigation was concerned -with a

faimily in which a ftirlv well compl)ensated
hlemolvN-tic disorder (mild jatutndice, spleno-
negafl-, reticulocvtosis 6 to 15%) was doen-

niented in six Mnemnbers and was )resulmed
to be present in eight others. Consistent
chlanes in the lipids of RPC in hemolytic

disorders lave not been rel)orted, exce)t in
acanthocytosis, in which mild hemolysis may
occur. The individual piospholipids of IBC
wvere determninled by (quamlntitative thin-layer
chronmtttography. The prol)ortion of lecithin
in the RBC of affected menmbers of this
family wtas increased (31.1 to 38.4%) and

Bull. N. Y, Acad. Med.
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was normal (29.7 +- 1.6%) in the cells of
unaffected relatives. The alteration appeared
to be an absolute elevation in lecithin con-
tent, rather than a decrease in other phos-
pholipids. The difference between the iro-
portion of lecithin in RBC of affected fam-
ily members and of normal subjects was
highly significant, p < 0.001. RBC from
other patients with hereditary hemolytic dis-
orders and comparable levels of reticulocy-
tosis had normal phospholipid compositions.
Stained peripheral blood smears revealed
occasional target cells and slight anisocyto-
sis, poikilocytosis, and polychromatophilia.
Osmotic fragility was reduced and the in-
crease in fragility after 24 hours of incuba-
tion was less than that observed with nor-
mal cells. Autohemolysis after 48 hours was

increased slightly and was corrected to
nearly normal by) addition of glucose. Utili-
zaltion of glucose and prodllction of lactate
by the RBC were increased, the activities
of 15 enzymes of the RB3C were normal or

elevated, and the ATP content was normal.
Heinz bodies were not seen, even after pro-
longed incubation, and an abnormal hemo-
globin could not be demonstrated. RBC life-
span in the propositus was reduced (Cr51Tl/
-= 10.6 days), but compatible normal cells

survived normally (TI/2 = 28 (lay). A caus-
(al relationship between the altered phospho-
lipid composition and the hemolytic disorder
has not been established, but both appeared
to be inherited as autosoinmal domainant clhar-
acteristics.

Growth-Related Modulation

R. I. JAHIEL*
Department of Public Health

Cornell University Medical College
New York, N. Y.

Clones of human heteroploid cells differ-
ing in colonial morphology provide simple
systems to study factors regulating the
shape and orientation of and contact be-
tween cells growing il vitro. The sequence
of morphological changes during colonial
growth, in uniform environmental condi-
tions, of five clones derived from a HeLa-S3
strain, was studied with quantitative mor-
)hologic methods. The nature of the changes
and the time at which they occur are char-
acteristic, heritable features of each clone.
A detailed analysis of the change from dif-
fuse to compact colonies during colonial
growth of one of the clones will be present-

ed. The term growth-related modulation is
introduced to describe heritable, reversible
changes in cell morphology that are associ-
ated with definite stages of colonial growth.
Growth-related modulation will be analyzed
in termns of: 1) recovery from trauma inci-
dent to plating, 2) changes secondary to
cell-cell interactions, 3) modification of me-
dium induced by cells, 4) modification of
substratum induced by cells, and .5) random
events. The relevance of the concept of
growth-related modulation as an analytical
tool in the study of cell differentiation in
vitro will be discussed.

Vol. 43, No. 5, May 1967
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Sodium Taurolithocholate:
Effect on Bile Acid Excretion and Liver Function

N. B. JAVITT* AND) S. ELmERMAN
Department of 'Medicine

New York University School of Medicine
New York, N. Y.

Since lithocholic acid iS a, normal fecal
bile acid, is occasionally (letectable in con-
Jugated formns in bile, and causes aI local
inflanmmatory reaction, the effects of pa ren-
teral ,adiiission of the tauriine conjugate oln
bile acid excretion and liver function -were
determined in hamnsters and rats. Sodium
taurocholate, taurochenodeox(cholate and/or
taurolithocholate wvere given by intravenous
infusion (0.1 to 1.6 iniole/nlin.) or injection
(1:3 ,umoles) to animals and bile collected
quantitatively from a, lolyethylene cannula
inserted in the common (ct during pento-
blarbital anesthesia. lotal l)ile acid excretion
was estimated enzymvitically (steroid dehy-
drogenase) and taurolithocholate -Ci by ra,-
dioisotopic and clhromatographic techniques.
Bilirubin, gluitaimic- pruvic transaooinase,

andi 5'-nulcleotidla se were estiunutecd in sernii
obtained from ctannulated and noncannu-
lalted animals at aippropriate intervals. Ad-
iniiistration of sodium tfauirolithocholate
alone causedl a rapid fall in bile acid excre-
tion followed by elevated serumn enzyme
levels, hvperbilirubinenmia, and bilirubinmuria.
These effects could be prevented by simtul-
taneous administration of either sodium
taurocholate or tauirochenodeoxvcholate.
These bile acid salts were found to enhance
the rate of excretion and recovery of sodiumll
tauirolithocholaite in bile. Prevention of the
deleterious effects of sodium taurolithocho-
late is attributable to the solubilizing proper-
ties of micellar solutions of the other bile
acids.

The Reaction of the Conjugated Nitro-Olefins with Protein

A. S. JOSEPHSON*
Department of Medicine

State University of Nexv York Doxwnstate AMedical Center
Brooklyn, N. Y.

The conjugated niitro-olefins may be found
in exhaust lproducts of the internal combus-
tion engine. These compounds can provoke
delayed hypersensitivity responses in the
grujinjea, pig. This immunologic activity has
been correlated with the abilitv of the nitro-
olefins to form addition prodlicts such as
tlhio-ethers with 1c-ystein.

Studlies of the interaction of the conju-
gatied nitro-olefins wvere carried out by in-
cubation at pH 7.2 of a representative nitro-
olefin, 2-nitro-2-butene, with solutions of
huian seruni ailbumin, humnan gainanai globu-
lin (Cohln FII), and egg-white lysozyrme.
Some denaturation of the ganmmna globulin
was noted. Both the lysozyme and albumin,

Bull. N. Y. Acad. Med.
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when obtained free of the unreacted nitro-
olefin, had a vellowN color. Increases in the
optical density at 260 to 265 ni1u of solutions
of both these proteins wvere noted. This is
the region of maximal absorption of 2-nitro-
2-butene. In addition, olefinated sermn al-
bumin solutions exhibited a new absorption
p)eak at 305 m1/. The electrophoretic nIobili-
ties of the olefinated and native albumins
were compared on starch gel and cellulose
acetate supporting media. The olefinated
albumin showed a more anodal migration.
Similar studies of olefinated egg-white lyso-
zymne indicated the presence of two bands,

com01pared wvith the single band of native
lysozvme. Assays for enzymatic activity of
the olefinated and native egg-white lysozyme
indicated a loss of ability of this enzyme to
lyse the microorganism Micrococcus leiso-
deikticus after reaction with the olefin. Sim-
ilar enzyvnatic loss was noted when hunman
tear lysozmne was olefinated.
These studies, indicating a reaction of the

nitro-oleflin with protein, are consistent with
their immunologic activity. They also indi-
cate that this reactivity may cause inactiva-
tion of an enzyme involved in resistance to
infection.

Fibroblast Renewal Associated with Epithelial Renewal
in the Rabbit Gallbladder and Colon

G. 1. KAYE,* N. LANE, R. M1. MAENZA, AND R. R. PASCAL
F. Higginson Cabot Laboratory, Division of Surgical Pathology

Departments of Pathology and Surgery
Columbia Unriersity College of Physicians and Surgeons

New York, N. Y.

As a result of combined physiological and
electron microscopic studies of fluid trans-
port in the gallbladder and colon, it has
been shown that maximal absorptive activity
occurs at the crests of the imucosal folds in
the gallbladder and at the free surface of
the colonic mucosa (J. Cell Biol., 27:50A,
1965; 30:237, 1966).
Related in vivo and in vitro stli(lies of

gallbladder mnucosa labelled with :`1.-thyimi-
(line followed by anutoradiography halve deln-
onstra ted that epithelial cell replication is
hocalized in particular sites even though the
gallbllaidder epitheliumn consists of a single
cell type. These sites, the valleys betsween
nmucosal folds, can now be considered an(ail-
ogous to the bottoms of the crylpts of the
intestinal mucosa, and they are, therefore,

comlplenienttary to the sites of maximal ab-
sorptive function.

Electron microscopic studies have shown
an adepithelial fibroblast sheath that is mul-
til-ayered in the germinative zones but that
forms aln incomplete sheath subtending the
absorptive zones of the epithelium.
The autoradiographic studies show that

division of the cells of this fibroblast layer
occurs during the same experimental period
during which epithelial cell division is seen
following a pulse of 13H-thymidine. There is
also incomplete evidence that these fibro-
blasts migrate in association with the epi-
thelial cells. This suggests that a specialized
fibroblast population may play a vital role
in the differentiation and migration of the
epithelial cells and basement membrane.

Vol. 43, No. 5, May 1967
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Ventricular D)iastolic Comnpliance in Human Subjects

N. KRASNOWN,* D. N. SUAMIMERS, S. AHMED, R. LEVINE, B. WECHSLER,

Al. Fox, AND R. RABINOWVITZ
Department of Aledicine

State University of New York Downstate Medical (Center
Brooklyn, -N. Y.

'lThe distensibility and elasticity of the left
ventricle in diastole is of significance for

phlsiologic studies, esl)ecially where pres-
sure is used as aln estimate of ventricular
vdolue and when variotus heiitodvmnaiiic in-
terentions (ire ipll)ose(. Previous stutdies
htave been perforiimed only in animails. In
sill)jects with iiiitral stenosis whiose nattiral
disease acts (is an indwelliil- orifice flow-
iiieter, it is l)ossil)le by inasixstring siiuil-
taneoiisly cardiac ouitputit, ventrienlar vol-
nine (therinodilution mletho(d) and left atrial
and ventriciila r pressures, to deteriine at
0.04-second intervals of diastole tlte ventri-
cular inflo-w, volume ( V ), alnd1 radius ( r),
11ind to construct cullrves of AP/AV, total
pressure/volnine (P/V'), tension-length (T/
r) and elasticity (T vs. Ar/r). These cnrves
in the resting condition were coinpa red with
changes after isoproterenol (0.8 1.0 1ug./lain.
i.v.), 1-norepinephrine (12-'22 ju-./mnin. i.v.),
supine leg exercise, lanatoside C (0.6-1.0 tmg.

i.v.), and electrictllv induced tachyeardia
(rates 60 to 158/imiin.) in 33 subjects. One
subject wals studie(l (during coulpled extra-
sy stolic l)otentitttion.
The curves of distensibility, P/V, were

simllilar to those of '1'/r, and were generally,
linear or slightly curvilinetlr, without evi-
deuce of pltasticity. There wtls no significtmnt
change in shape of these cllrves, or of the
slope of \PL/IA\, indicating tlnchanged(dis-
tensibility or stiffness (AT/Ar), regardless
of left- or rightward shifts of the absolute
P/V curve. Elasticity was linear until after
onset of ventricular svstole, at extensions u)
to 1(i% of inititil length. There was no effect
On the slo)e of 1 vs. Ar/r (elastic modulus).
The data indicate that catecholamines, (digi-
talis, exercise, in dlced tachycardia, and
colhpled pacing shift P/V and T/r curves
)rimarily 1y their effects on systolic func-
tions tind end-svstolic vollllne "set," without
affecting diastolic mllechanical properties.

Alonoamine Oxidase Activity of Brain Tissue in Experimental Puppies

Al. LENDING * AND A. L. SOUTHERN*
Department of Pediatrics

New York Mtedical (College, FIlowser and Fifth Avenue Hospitt.1
New York, N. Y.

Mlonoamine oxidase (MA)) content of

spiecific areas of brain tissile was determined
in a series of control pup)p)ies and those sullb-
jected to 3 hours of lllN'i(itl dud hypercap-
nia. Our modifiecation of thre radioisotopic

assaty proce(lure of Otsukat n(nd Kobityashi
(IBiochemn. Ph(trmocol. 1.3:995, 1964) was
ulsed. Sihnilitr results were obttfined in the
control tnld hypercapnic pupples. However,
in the hypoxic animals the combined pitui-
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tary and hypothalamnic areas showed a defi- tivity. Other areas studie(d, i.e., pons, stemn,
nite elevation of MAO titers and the cere- thalamnus, and cerebral cortex showed no
bellmn a definite diminution of enzyme a~c- changes. See accompanying table.

MEAN MAO UNITS/G. BRAIN TISSUE

Cortex

7'(11(t- Cere- .4 ai te- Pos-
P) mnd H* nui Stem Pans be11urn rior Centtral terior

Control 9.5,485 96,382 83,831 88,166 77,715 86,281 93,727 97,04(

Ilyypercapnia 95,300 90,904 89,625 92,597 81,226 92,203 91,884 100,282

Hypoxia 121,415 9:3,980 79,305 88,1(68 5(6,034 87,501 85,894 85,702

*Pituitary and hypothalamus.

An Immunochemical Study of the Lea and Leb Blood Group Antigens

D. A4. MARCUS,* A. P. GROLLMIAN,* AND R. E. ROSENFIELD
Albert Einstein College of Medicine and The Mlount Sinai Hospital

New York, N. Y.

Anti-Lea and anti-Leb isoagglutinins are
weak nonprecipitating antisera that usually
require fresh, enzyme-treated cells to yield
reproducible results. The poor and variable
reactivity of anti-Leb sera with A, and B
cells has precluded general agreement on the
s)ecificity of these sera, and the inhibition
of manyN anti-Leb sera by H substances has
led some investigators to question the exist-
ence of an anti-Leb specificity distinct from
anti-H. Antisera to Lea and Leb substances
isolated from ovarian cysts were prepared
in goats. The precipitation of Lea substance
by its antiserum was inhibited by oligosac-
charides of known Lea specificity, but not by
oligosaccharides possessing A, B, HI, or Leb
specificity. The anti-Leb precipitin reaction
was inhibited by an oligosacclharide possess-
ing Leb activity, but not by oligosaccharides
with A, B, H, or Lea activity. After absorp-

tion with Le(a-b-) cells the anti-Lea serum
agglutinated Ie(a+b-) cells strongly, and
Le(a-b+) cells weakly. The absorbed anti-
Leb serum reacted strongly with Le(a-b+)
cells and to a lesser degree with Le(a+b-)
cells. A sample of 312 bloods obtained from
Negro, Puerto Rican, and Caucasian donors
were typed with the goat antisera. Nine-
teen per cent were Le(a+b-), 72% were
Le(a-b+), and 9% were Le (a-b-). These
results were independent of ABO type. The
production of precipitating Lewis antisera
of defined specificity by immunization of
goats with purified ovarian cyst nimucopoly-
saccharides has made available strong re-
agents for blood typing. Moreover, it affords
an opportunity to detect and measure these
antigens in mucous secretions, and on the
surface of erythrocytes and other cells.
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Purification and Properties of the 5'-Nutcleotidase of Escherichia coli

H. C. NEU*
Departmnent of -Medicine

Columbia University College of Ph'ysicians and Surgeons
New York, N. Y.

A cobalt-stimiutlated 5'-nucleotidase hIs
been purified some 2,000-fold froni Eecheri-
(hia coli by means of the osmotic shock
treatment of Neu and Hepl)el followed by
IDEAE and hydroxylapatite coltumin chro-
natography. The enzyme is highly pore as

indicated by disc gel electrophoresis, molec-
uldar sieve chromatography and sedimenta-
tion properties. The molecular weight cal-
culated fromn sucrose-density graldient cen-

tri fugation and sephadex chromnatography is

atbout 53,000. The enzyme is stimuilated
tIbout 100-fold by 5 X 10-31 Co++ clt pH
6 and about 200-fold when Co+ + -and
Ca,-+ are present. The cobtlt requirement
can be partially replaced by Mn+ +. The en-
zvme in dilute solution is tinstable in the
tblseince of albumin. The pH optimum is 6.0
with essentially no activity at pH14 and 8.
The enzyme is inhibited by 0.1 M Zn+ +, but
it is not inhibted by up to 0.3 11 phosphate.
It is active against all 5' riho- an(d (deoxy-

rihonicleotides with optinial activitV against
5' .AMl'. The enzymie is inactive against 2',
3', or cvelic phosphates. It will cleave the 5'
phosplhlate of di- and triphosphates only in
the presence of cobalt because of the metal
chelate foriiied by the nucleotide and cobtlt.
It has not been possible to separate the 5'-
nucleotidase and UDPG-pyrophosphatase
activity of the enzymie, and ratios of specific
activity remain constant through purifica-
tion. The enzymie is shown to be located be-
tween the cell wall and the periplasmnic
inemnbrane. Within the cell a protein inhib-
itor has been found that inhibits the activity
against AMP, AlP, and UDPG. The role
of the 5' nucleotidcase and its inhibitor re-
miain unclarified. Both are constitutive. A
similar 5'-nucleotidase activity and inhibitor
activity has been found in Salmonella typhi-
murium, Proteus mirolbilis, and Klebsiella
aero bacter.

A New Form of Congenital Adrenal Hyperplasia

M. I. NEW* AND R. E. PETERSON
Departments of Pediatrics and Medicine

Cornell University Medical College
New York, N. Y.

A new form of adrenal hyperplasia in a

12-yoear-old boy is described. The unique fea-
tures of this sy-ndrome atre: 1) classical
signs of hyperaldosteronism, i.e., benign
hypertension, hypokalemic alkalosis, low
plasma renin, expanded plasimia voltime, and
hyperaldosteronism unresponsive to sodiut
restriction or sodiun3 administration; 2) low
normal plasmutt levels of cortisol, ciortico-
sterone but elevated plcltsma aldosteronie
levels; 3) elevated plasma ACTH levels; 4)
sltiggish response to ACTH administration
of the baseline low normal urinary free cor-

tisols, 17-hydroxycorticoids, and 17-ketoster-
oi(ls, pregnanetriols and pregnanediols; 5)
normal response of plasmna, testosterone to
chorionic gondatrophin administration; 6)
decrease of aldosterone production to low
levels and marked fall in elevated blood
pressure following treatment with glucocor-
ticoids; 7) after 4 months of continuous
therapy with prednisone, blood pressure has
remained normal and the aldosterone re-
sponse to sodium restriction and sodium ad-
ministration returned to normal. Extensive
metabolic studies and steroidal determina-
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tions utilizing the double isotope dilution
derivative technique indicate that ain over-
production of an ACTH-dependent adrenal
steroid (or steroids) Xwas responsible for
the svndrome. On the basis of steroidal data
obtained, a partial 17-hydroxylase defect in

the adrenal and not the gonad appears to
explain the syndrome l)est. This formn of
hypertension is notewvorthy because it is al-
leviated by medical treatment and may be
misdiagnosed as primary hyperaldosteron-
ism. See accompanying table.

BASELINE VALUES

Urine aldosterone Jlo(tsn al(Iosterone Pl((Sm(( A CiiH

17-26 mg./d 24 nimug. % 1.5 mnUnit %
(normal 14) (normal 3-15) (noriiiatl 0.3-0.7)

Measurement of Exchangeable Intracellular Thyroxine in Alan

J. H. OPPENHEIMER*
G. BERNSTEIN AND J. HASEN

Division of Medicine
Montefiore Hospital and Medical Center

and
Department of Medicine

Albert Einstein College of Medicine
New York, N. Y.

The differential exit of exchangeable in-
tracellular thyroxine (TI) and 1-125 albu-
umin from plasma during the first 4 hours
following their simultaneous administration
can be used to calculate the size and kinetic
characteristics of the total intratcellihlar(r
extrca-albuniin) comnpa rtment of exchange-
able TI. 'the analysis is based oIn the deni-
onstration that the kinetics of 1-125 albtimin
distribution are replresentative of those of
the other T4-binding plasma proteins and
that 1-131 T1 does not mix more rapidly in
the total plasant protein compartnient than
does 1-12.5 albuamin itself. A closed two-coni-

partlmiental model is used to calculate the ap-
l~ropriate fractional transfer contestants and
the plermeability characteristics of the hypo-
thetical metmbrane separating the two corm-
plartments. In normal subjects, approximately
:37% of tracer thyroxine is ultitnately dis-
tributed to the intracellular compartment.
The unidirectional cellular clearance is ap-
proximately 43 mnl./min., far in excess of the
normal metabolic clearance. Partition of T4
between cellular and extracellular compart-

ments depends on the relative strength of
binding by plasma proteins and by as yet un-
specified intracellular factors. In patients
with thyrotoxicosis, congenital decrease of
thyroxine-binding globulin, and subjects re-
ceivinug infusions of dipenylbydantoin, an
increased fraction of administered 1-131 T4
is distributed to the cellular compartment.
Conversely, in patients with hepatic cirrhosis
there is diminished cellular uptake of 1-131
T4. Direct external hepatic measurements
and liver biopsies indicate thiat the liver is
an iml)ortant component of the intracellular
sp1) ce. Radioatutographic and chromiato-
gratphic studies in experimental animals con-
firm the intracellular localization of I-125
T-4 shortly after injection and indicate that
the rapid reversible interchange of TI be-
tween cellular and extracelltilar compart-
ments is not accompanied by a net mneta-
bolic transformation of the tracer. These
findings emphasize the importance of intra-
cellular factors in the regulation of the cir-
culating thyroxine concentration.
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Infrared Spectroscopic Exa,,iination of Cornea and Lens of the
Human Eye by the Attenuated Total Reflectance Technfique

F. S. PARKER* ANDA I. D'AGOSTINO
)epartmluent of Biochemistry
Nexw York Medical College

-New York, N. Y.

Recent studies on aorta and other tissues
(B'ull. N. Y. A cad. Med. 42.:415, 196(i) have
shown the value of the attenuiated total re-
flectance technique (ATR) in denionstrating
bioCheliiical lesions. The nIethodologv has
been extended to the studv of cornea ind
lens autopsy specimens of wet, normal and
diseased tissues. A thallium bromide-iodide
trapezoidal plate 50 X 20 X 1 min. with
ends beveled at 450 was used in contact with
tissue on one side only in a Wilks ATR unit
in a Perkin-Elmer model 521 with a 621
Nernst glower. A wire screen wvas used in
the reference beani. Many absorption bands
are common to most types of biological tis-
sue, although direct transmission IR meth-
ods on wet cornea do not even allow these
bands to appear. In a comparison of normal
lens nucleus with cataractous lens the fol-
lowing differences are found: band shoulder

aroujndl 3100 (in.- conlpared to shoulder
missing; band around 1740 ciii. ' compared
to latmnd missing; in normal lens 1450 in-
ternsity is greater than that of 1385, whereas
in cataractous 1450 intensity is less than
that of 1385. Intensities of bands of 3000 to
2800 range are quite different for normal
and cataractous. Band shapes differ from
1550 to 1500. In normal cornea 2950 inten-
sity is greater than 2850; in opaque cornea
2850 has the greater intensity. The 1630 and
1515 bands are much deeper in the normal
than in the opaque specimen. Around 1400
and 1100 to 1000 balnd shapes are different.
At 960 no band appears in nornmal cornea,
but a wveak tasnd is present in the opaque
specimlien. The ATR method obviously dem-
onstrates gross chemical changes, and should
he helpful in elucidating p)athological eve
biochemistry.

Metabolic Alteration in the Aginzg Erythrocyte

S. PIIO.\IE LI* AND J. AIIRAGLIA
Department of Pediatrics

New York University School of Medicine
New York, N. Y.

Metabolic alterations occur in the red cells
that ultimately lead to disapperance from
the circulation. In order to evaluate the
mechanism of red cell aging, rabbit erythro-
cNtes (free of leukocytes and platelets) were
fractionated in groups of progressively mean
aige by ultracentrifugation in high density
discontinuous gradient of bovine serum al-
humin. The efficienev of fractionation was
evaluated by dating the cells with Fe5- and
glvcine-2-C14 pulse labeling.

When the reel cells were nitrited and in-
cubated with glucose, with and without
inethylene blue, a sharp decrease was ob-
served in the capacity to reduce methemio-
globin ( mtlhgb.) in the older cells. The
NADH pathway in the older cells was in-
tact, both in the level of NADH-generating
enzymes (3-phosplhoglyceraldehyde dehydro-
genase and lactic dehydrogenase) and of the
transporting enzyme ("diaphorase"). In
fact, the capacity to reduce mithgb. was not
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altered when lactic acid or glyceraldehyde
were used as a suibstrate instead of glucose.
The NADPH-dependent pathway showed a
marked decrease in the older red cells. This
was found due to a reduction in one of the
NADPH-generating enzymes (glucose-6-
phosphate dehydrogenase); neither 6-phos-
phoglticonate dehydrogenase nor mthgb. re-

ductase activity were found decrease(l in the
older red cells. As the defect in mthgb. re-
(liction is ohserved even in absence of
niethvl ene blhe aInd thus of stimulus to
NAI)PII prodlti(tion throm 1i the )elltose

pathway, the primary defect must lie in
glucose utilization. The activity of hexokin-
ase in the older red cells was found to be
one third of the youngest red cells. Ilexo-
kinase, the lowest activity enzyme in the red
cells, is probably a rate limiting step in
glucose utilization. A decrease in hexokinase
in the aging erythrocyte explains the dimin-
ished utilization of glucose through glycoly-
sis as well as the pentose shunt and it imight
be one of the important factors in red cell
senescence and death.

Autoionmuine Response to Thernial Injury

F. T. RAPAPORT*
New York University Medical Center

New York, N. Y.

K. KANO AND F. AIILGROMI
State University of Newv York

Buffalo, N. Y.

The inabilitv of the severelv burned muam-
mnalian host to resist invasion by frequent
p)athogens (Pseudomonas pyocyanea, e.g.)
and suggestions of the release of altered tis-
sue constituents from the site of injury,
raise the possibility that severe burns may
oiduce alterations in host immunological
ftmnction. This possibility hasiheen explored
i)V a sthicvl of seruim and thoracic duict
lymph obtained from blturned Fisher rats at
various timiies after in jtury. Rafits received
15% body surface area full-thlickness skini
lutrns by, timed contact with a nmetal plate
(2500 C.). Serial thoracic duct Ilymplh sam-
l)les were studied for: 1) total lIymplhocyte
otutptut, and 2) presemlce of autoantihodies
directed aa.inst niormal Fisher rat ervi ilro-
cvtes. Sera obtained duringr tile same peri-
od'i from burned inimals, as well as sera
IInI( thoracic duct lyImph silmlples obl)tailedl
froni nlormlal anlinlals were stullietl ini sim-
ilar falshion. Results of studies iii 60 con-
secutively blurned rats and in 12 nlormal con-

trols indicate tllat: 1) there is ai sharp de-
cline in the total lymphocyte otutput in
burned animals within the first 24 hours
a1fter injury; this effect is still in evidence
als late as 56 days after injmry; 2) burn
lymphl contains a 7S antibody capable of
specifically agglutinating normal Fisher ery-
thlrocytes; 3) this autoantibody is absent in
burn sera or in normal lynmph. The results
indlicate that severe burns may induce in
Fisher rats a state of autosensitization to
tleir own er th rocvtes and a fall in the total
cireulauting lymnphocyte count. Tilese observa-
tions inyv haive a possible bearing upon tile
course and prognosis of severe thermal il-
jury. (Supported by Con tract NOINR- ;50.)-,
Oflice of Naval Research, 1i7ashington, D.C.;
by Public Health Research Grant GM
1,?27-01 from the Natioizal Institutes of
IHealth, Bethesda, M1d.; anid in part by a
Irrant from the Johnt ,. Hartford Founda-
tio7i, Inc., New York, N. Y.)
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Biological Alterations in Human Recipient Reactivity to Skin Allografts

F. T. RAPAPORT* AND H. S. LAWRENCE
New York University Aledical Center

N\ess York, N. Y.

J. DAUSSET AND J. Al. CONVERSE
IUniversity of Paris

F rance

ILeukocyte surface antigens dletected by
hv%,perimmnnne sera obtained from mnltipla r-
(OS woiiienr ndl 1)olytransfused patients
have been shown to be active as trans)lan-
tation antigens. In addition, mechanical dis-
ruption and differential centrifugation of
blood leuicocvtes has yielded cell-free cvto-
plasmic particildate comp)onents (calable of
inducing allogratft sensitivity in man.

In ain attelmlpt to facilitate the survival of
human skin allografts, 31 healthy subjects
selected by leukoc-te group)ing techniques
'were pretreated with cytoplasmnic leutkocyte
extracts obtained from the prosl)ective graft
donors. The preparations wvere injected by
the intradermal, snbcutaneous, and intra-
muscular routes, in doses vairying from 4 to
500 tizmecs time concentratioun cfmpable of in-
ducing graft sensitivity. 'Two weeks ltter,
the recipients wvere tested with skin allo-
grafts obtained from the same (lonors. The

mean survival timmne of skin allografts in this
group of individuals was 15.(6 days. 'The
longest graft survival (graft still intact at
6$8 dlavs) was noted iu a donor-recipient
conibintation in whol()no major leukocvte
(roup incompatililities wvere detectable.
TIhese dlata, are in contrast with the mnean
survival timne of 10.1 dayvs previously o)-
served in 71 normnal, untreated, randomnly
selected subjects.
The combined use of letikocyte grouping

teclnimiques and pretreatmumemt with ce toplas-
nuic extracts of leukocvtes may offer ain ap-
lproaich to the couditioning of huiman re-

cil)ients to skin allografts. Further progress
in this direction awaits the availability of a

soluble, biologically alctive preparation of
transplantation antigens suitable for intra-
venous use. (Supported Iny a grant from the
lohn A. Hartford Foundation, Inc., New
York. N. 1'.)

Single NeziOrle Activity in Hippocanupuis and Amy gdala of Alan

AI . RAYPORT *

I)epartnment of Neurological Surge ry
A.lbert Einstein College of AMedicille

New York, N. Y.

P. BUSER
Laboratoire de Neuropliysiologie (.onparte
Faciilt6 des Sciences, tTniversite de Paris

Paris, France

J. BANCAUD AND J. IALAIRACH

Ser ice de Neurochirurgie onctionelle
H6pital Sainte Anne

Paris, France

Previous exp~loration of cortical epilepti-
form spike foci of man -with one and two
nmicroelectrodes have revealed that more

tlhaln oCe p)attern of intracortical slow% Io-
tentical distribtution and of single neturone

diselargle underlie the generation of the
epileptiforni sp)ike recorded at the pial stir-
face, these ittracorti cal activities resein-
bling those observed in cortical evoked po-
teutials in the experimentcal animal. NeX -
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ronal activity patterns implied by Jackson's
classic hypothesis of "excessively discharging
gray matter" were not observed (M. Ray-
port and H. J. Waller, 1961-66). These find-
ings being consistent with the possibility
that a preponderance of spike foci in cortex
exposed at craniotomy are the result of pro-
jected activity from deep gray matter, sin-
gle neurone recording was undertaken in the
hippocampal formation and amygdala in
pIatients with intra ctable epilepsy.
During stereotaxic-EEG exploration,

tungsten microelectrodes with tip dialmeters
of 1-3 micra have been oriented according

to the anatomical criteria of the Talairach
school and advanced with a micromanipula-
tor mounted on the stereotaxic instrument.
Single neurone recordings have been made
during spontaneous electrical activity with
the subject awake or in light sleep; during
attention and higher mental performance
(naiming, reading) ; during olfactory and
electrical neocortical and rhinencephalic
stimulation and electrical after-discharge;
during interictatl epileptiform EEG phe-
nomena; diiring spontaneous and bemegride-
induced seizures.

Abnormal Composition of the Lipophilic Components of the
Brain Gangliosides in Infantile Amaurotic Idiocy (Tay-Sachs Disease)

A. ROSENBERG*
Departments of Biochemistry and 'Medicine

Columbia University College of Physicians and Surgeons
New York, N. Y.

Monosialoganglioside lacking a galactose
residue accumulates in the degenerating
lrain of children with Tay-Sachs disease.
'This study provides new clues to the chens-
ical aberration leading to the degenerative
process. Fatty acids of gangliosides were
identified by gas liquid chromatography,
sphinsgosine by exauminatiotn of )eriiangca-
nate-l)eriodate oxidation l)rodlucts. Fatty
alcids and sphingosine of gangliosides from;I
diseased brain were coimpasred with those of
the various brains of nornal lniimians and
rates of varius ages. Tav-Sachs gangliosides
had an unusually high content of stearic acid

and sphingosine almost exclusively of the
18-carbon variety. Gangliosides from the
brain of normal children had a lower content
of stearic acid and almost equal quantities of
18- and 20-carbon sphingosine. The pattern
found in the gangliosides of the diseased
brain Nwas that found in the gangliosides of
the bra in of the norismal human and nornual
rat iniiumediatelv after birth. These results
imidicate that a failure of chenical develop-
ieiiet iima underlie the imiassive accumulation
of iiio(nosialoganglioside that accompanies
diegeneration of the brain in Tay-Sachs dis-
ease.
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Evidence for Evolutionary Changes in Fat Cell Physiology

D. RUIMAN,* Mt. DI GIROLANIO, ANI) L. A. GARCIA
D)epartmaent of Medicine, Columbia University Division

Goldwater Memiorial Hospital
New York, N. Y.

The ra-t's fat cell performs four functions,
each of lwhich is horimonally regulated: con-
version of glucose to fatty ticids (FAX)
(lipogenesis) uptake of extracellublr tri-
glvceride-FA; storage of FA as intracellu-
Jar triglyceri(le (16m);and nobilization of
stored TG. This lalboratorv has now ex(ai-
ine(1 in, vitro patterns of glucose metabolism
-ind1 lhorniowtd respoi-isiveiess of adipose tis-
siue (A.T'1') of 6 nutiiiaiiiiliain species, .ill oth-
er laboratories AT of 3 (additional inti-
nmaliai, 4 avian, mial : inisect species. Re-
stilts of All these stu(lies show: 1) vertebrate
ft(t cells titilize glucose as the maijor extra-
cellular carbohydraite, hut insect fat cells
use trehailose insteadid; 2) amiong vertebrate
A'T, conversion of glucose to FA is a major

pathway in rodents of Muridae and Cavi-
idae families but not in rodents of Cricetidae
ftnily, in the lagomorph order, or in the
bircl class; '3) insulin stiuniltites glucose
transport into fat cells of Muridae an(l
Caviidae but not of Cricetidae or latgo-
iorph nitiiiimals, or of birds; 4) stored TG

is mobilized by insect AT as dliglyceride but
bv vertebrate AT as FFA; and 5) in
ro(dent land lagoinorph mnaiinials, pituitary
l)eptides stimultite FFA mobilization; in all
other mtiiinial and bird species tested, cate-
ciol amiines are the princil)pal stinlui of this

lirocess. '1'liese data indicate mtajor altert-
tions in the lipogenic and iiobiliz.ation func-
tions of the fat cell dtiring invertebrate and
vertebrcate evoltition.

Mletabolism of Hyaluronateprotein in the JWrist joint of Calves

J. 1. SANDSON *
Department of Medicine

Albert Einstein College of Mtedicinle
New York, N. Y.

]INIalurona tel)rotein (HP) is, a large poly-
ier that is resl)ponsible for the viscosity of
synovial fluid (SF). Since the l)rotein nioie-
tv of HP can be labeled with I"', the me-
talbolisni of HP in SF canlie ipproacihed
experiiienttlly. HP, isolated fron loivine
SF bv ultrafiltration on 0.1 u millipore fil-
ters, conttiined 3% lprotein. Bovine II' was
labeled with I13'1; free I'3 was removel bh
sequential dialysis, Zone electroplhoresis, and
ultr-afiltration of HP-I'1'. One nil. lIPI'-"1
(100 y HP, 1 to 10 inicrocuries I13") was in-

,jected into the wrist joint of a calf. 'Thc rate
of removttl of HPI,"' wtis determined in
two ways: 1) by danily tispiiration of SF
aind serial determination of specific tictivitv
1,31- (CPM/1111.) of HP isoltuted froni each
[IP (7/ml.)
stimuple of SF, and 2) by dalily external
ciuiting of I31' over the joint. For 7 to 14
days determinations of 1131 were performed
on the blood, urine, and stool. When the
values for specific activity of HP-I13' were

plotted on semilog pitper, a straight line
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was obtained. The half-life of HP-I113 varied
from 15 to 24 hours in 6 experiments per-
formed in 4 different calves. Two straight
lines could be extrapolated from the curve
obtained when the data froin external count-
ing were plotted. During the first 4 to (i
days of the experiment the rate of remnoval
of HP-i'3' from the joint was similar to the
half-life of HP-I'':l in the SF. After the
sixth day the rate of remloaval of I"31 fromi
the joint slowed markedly. Within 1 hour
after injection of HP-IP I3 into the joint, 1131

appeared in the blood. Within 21 hours a

significant amount of 1131 was fouud in the

urine. Very little I13' appeared in the stool.
Throughout the experiment the HP-I'3' in
SF remained nondialyzable; the I"' that ap-
peared in the urine was dialyzable. Thus far
the data obtained in the studies indicate
that: 1) IdP is rapidly removed fromn SF;
2) HP' does not appear to be degraded in
the SF; 3) HP is not removed from the
joint as rapidly as from the SF; 4) lIP is
degraded either in the joint or elsewhere in
the body after it is removed from the joint,
and 5) some of the degradation products of
HP are excreted in the urine.

Adaptive Regulation of the Biosynthesis of a Specific Cell Protein:
Apoferritin

D. SCHACHTER, * Y. YOSHINO, AND J. iIANIS
Department of Medicine

Columbia University College of Physicians anld Surgeons
New York, N. Y.

The biosynthesis of apoferritin in vitro
is a useful probe for studying cell differen-
tiation, i.e., regulation of the synthesis of
specific proteins. Apoferritin binds and
stores iron to yield ferritin, and both forms
of the protein can be crystallized or readily
quantified and isolated as immune precipi-
ttates. For in vitro studies slices of rat liver
(or spleen, duodenum, or kidney) are incu-
bated with C14-leuicine, subsequently apofer-
ritin and ferritin are isolated by lprecipita-
tion with specific antiserum, and both net
synthesis and incorporation of C14 are esti-
mnated. Doses of 1 to 9 mlg. Fe/ 100 g. rat
given 2 to 24 hours prior to sacrifice en-
hance incorporation of C14-leuicine into apo-
ferritin by liver slices il vitro up to tenfold,
and net synthesis is observed. Actinomycin

D, an inhibitor of DNA-dependent RNA
synthesis, markedly inhibits this adaptive re-

sponse to Fe. Moreover, Fe administration
increases the subsequent incorporation of
C'"-orotic aci(l, given as a 10-minute pulse
to intact rats, into the rapidly labeled frac-
tion of liver nuclear RNA. Thus iron ap-
pears to act on a genetic locus to increase
apoferritin synthesis. Following actinomtycin
D the capacity to synthesize apoferritin
decreases with a half-life of about 4 to 5
hours, and this may reflect the half-life of
the corresponding messenger RNA. (Sup-
ported by Public Health Service Research
Grant 04407 from the National Institute of
Arthritis and Metabolic Diseases, Bethesda,
Md.)
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Enzyme Induction in Regenerating Rat Liver

I. SEIDMAN,* G. WV. TEEBolM, AND F. F. BECKER*
Department of Pathology, New York Uniiversity Scliool of Medicine, News York, N. Y.

It is well known that changes in the
plhsiologic status of an animal (aduninistra-
tion of hormones, starvation, etc.) results in
pre(licttlble alterations in the activities of
mianyv enzymes in the liver and other tissues.
Hepatomas, lhowever, hlave l)een shown to
be largely unable to respond to these stimutili
with the exp)ectedI chan:mges in enzyme ac-
tivity. Somie workers feel that this cal)sence
of normal, enzvmatic regulatorry mnechaniisms
may represent a, fundamental hiochemiical
lesion in mialignant neoplasnis. Tlhe activity
of the hepatic enzyme tryptophan pyrrolase
('11) is increased several times within It
few hours after cortisone administration.
This effect of cortisone is ,absent or miarked-
lv reduced iii hepatonas.

The induction of '1'll by cortisone UwS
studied in regeneraiting rat liver in tin. at-
tempt to determine whether a dividing but
nitnneoplaistic population of cells would re-
spond normall,11y to steroid adninistration. At
various times after 70% lheptectomy, a(lren-
dlectonized rats were given cortisone i.p.
They were sacrificed I hours after steroid
alimninistrattion, and TP activity was as-
sIIyed. Slitinin-operated mdrenldlectomized rats
Nwere used aIS controls.
The results showNN a ma(rked decrease in the

degree of T'1 induction in the regenerating
liver, beginning ait a time coinciding with
DNA.- synthlesis. 'This suggests that the find-
in-zs ol)serve(d in hepaitomtms nma not be
specific for neoplasmmns.

The Diagnosis and Therapy of Shock, Using Physiologic
Correlates Quantified with a Bedside Conputer^

J. H. SIEGEL* AND L. R. A1l. DEL GUERCIO*
D)ep.artment of Surgery, Albert Einstein College of Medicine, New York, N. Y.

Cardiovascular dynamics and oxygen con-
sumiiption wvere measured in ) atients in
shock fromt sepsis, hypovolermia, or pul-
mionary embolus, an(d five plhysiologic cor-
relates immediately derived using an Olivetti
P'rogramniia 101 bedside comnl)tlter: 1) net
vascular tone; 2) effective oxygen transport;
:3) relative )eriplheral shunting; 4) puil-

onmarry venoarterial :tdmixttre; an(l 5)
ventricular function. Each of these w- as
graphed as the patieLnt's condition indicated
on a nommiograma for that pa rtictdlar function
previously derived fromii analx sis of 8t pa-
tients. This analysis showed that, compared
both to normal and nonseptic shock patients.
platients in se)tic shock htave a net vascuslar
tone that is decreased to a degree compara-
ble to that found in severe liver disease.
Determination of the effective oxygen trans-
port and relative periplheral shuntinlg ftunc-
tions has enabled discrinination of a hvper-
dyinamic and hvpodvnamaic group amongst

the patients in septic shock. Both relative
peripheral shunting and pulmonary veno-
arterial admixture were greater in the pa-
tients in hvperdvnamic septic shock than
in any otther grotp), and correlated xvell with
the severity of the shock. Evaltuation of the
ventricular function relationships showed
that decreased cardiac function is a factor
relatively early in the clinical course of
nearly all patients in septic shock, and
that a wvorsenin- ventricular ftnction rela-
tionship is associated with a deteriorating
clinicail course. This myocardial failure can

often be reversed by adniinistration of an

intotropic agent. Using computer determina-
tions of these physiologic correlates and the
applrol)riate non)ograms, it is possible to
follow an individual patiemlts clinical course
,tn(11 make therapeutic decisions at the bed-
side based on the natture and extent of the
individual deviation frorm normal.
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Oxandrolone in the Treatment of Short Starure

E. H. SOBEL* ANI) I1. 1K. I31 I-T\IAI\-NN
Department of PediatricS
JACK GELLER

I)epartment of Medicine

Albert Einstein College of 'Medicine
New York, N. Y.

Six boys and two girls, aged -I to 18 years,
were treated with oxandrolone, 0.2 og./kg.
daily during the second (6 months of (ain 18-
to 24-mointh period. Measurements of height
kind of skeletal age were made at the be-
ginning and at 6-mnonth intervils, and re-
stilts were evaluated in terms of increments
in height age and in skeletal age. 'The rate
of increase in height age was significantly
increased in the 6 months of treatment. This
analysis was made by applying the one-
tailed ranking test to the difference between
height age advance during treatment and
that before treatment for each child in-
dividlally. Similar analysis of increments
in skeletfal age showved no difference attribu-

table to treatment. Thle average (6i-mionthly
increment in skeletal age iminus height age

was calculated for each child for the 12 to
18-month period that incltided treatment and
post-treatmiient follow-tip. This number was

subtralcted from the increment in skeletal
aige minus height age during the (6 months
prece(ling treatment. Analvsis of these
figures showed no significant effect, by either
1' test or ranking test. However, 2 of the 8
children showed an excess increase in
skeletal maturation: one of 6 months and
one of 12 months. This observation indicates
that cauition should be exercised when this
drug is used in an effort to improve rate of
growth.

Plasmia Diamine Oxidase as an Index of "High Risk" Pregnancy

A. L. SOIUTHREN* A. B. WEINGOLD
Department of Medicine D~epartment of Obstetrics and Gynecology

New York Aledical College, Newv York, N. Y.

The definition of "high risk" pregnancy
is currently based upon clinical parameters,
minany of which have been shown to be in-
adequate guides to the outcome of a
I)itrticullr pregnancy. In the present study,
serial plasma diamine oxidase (DAO) titers
(radioassay procedure) were determine(d in
a. series of subjects with 1st and 2d trimes-
ter complications of pregnancy in (in at-
teml)t to delineate further the "high risk"
group. DAO titers within the normal range
consistently indicated the maintenance of
pregnancy into the 3d trimester. For this
reason the plasma DAO assay is uniquely
applicable to problems of the first trimester
unlike estriol deterreinations, which assume

prognostic significance towvard the latter half
of pregnancy. A falling or persistently low
level of plasma DAO in early pregnancy
was associated with significant fetal walst-
age. There were, however, some pregnai-
cies wvith abnormal enzyme titers that con-
tinued to successful term deliveries. Despite
these live births there is evidence to sug-
gest that infants born of these pregnancies
have an increased incidence of neurological
ilpai rment. Thus, serial plasma DAO titers
appear to be of value both in the identifica-
tion of the "high risk" group of pregnancies
and in the selection of the infant who will
require long-term comprehensive observa-
tion.
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DNA, RNA, and Protein Synthesis in Human Lymphocytes
Stimulated with Phytohemnagglutinin (PHA)

J. E. ULTMIANN,* R. A. ARTHUR, AND A. N. ZEITLIN
D)epartnent of lMedicine

Columbia University College of Physicians and Surgeons
Me(dical Service, Francis l)elafield Hospital, News York, N. Y.

When PHA is added to susl)pnsions of
blood lvmphocvtes there occurs a promlpt
increase in the rate of (lesoxvriblonucleic
acid (DNA.'), rihonucleic acid (RNA), and
lrotein synthesis. A period of growth con-
mences and, (luring the succeeding 72 honurs,
a majority of the cells undergo enl.argenent
(transformnation) and some enter nuitosis. In
the present study, the effect of actinonycin
I) (5 7/mIl.) and of puronvcin ( 1() 7/nl.)
on DNA, RNA\, and protein synthesis in
vitro of PI I-stimulated normial lynpho-
(Vtes was measure(l employingC l 'I-thmidine,
iH-wuridine, and Il-leucine. Cultures were set
ll) in triplicate employing the technique of
Bach and Hirschhorn (Science 7 p.: 813,
1961). Inhibitors were added at the same

time als the traicers and isotope incorl)oration
was studied over a 4-hour period. DNA
svnthesis in PILA cultures is minimal on
dav 1; however, it increases 20- and 42-fold

compared to controls on (hlas 2 and( :3 re-
spectivelv. On days 1, 2, mnd 3, PHA stiiii-
bIItes RNA synthesis 5-, 13-, and 15-fold,
respectively, colmpare(l to controls; p)rotein
synthesis is increased 3-, (i-, and 1 4-fold.
A etinoninvin D inhibits the synlthesis of
IINA 100%, DNA 80%, and protein 50%,

(oil) rre(l to ulntreate(l IPHAt cultures. The
resIlts (ire consistent with the view that
a-tinolnv-cin D, by comll)letely blocking
D)NA-telli)late function in RNA synthesis,
inhihits formtition of new R.NA(s) and thus
inhil)its formation of new peroteiln. This (de-
crease of protein synthesis or the direct in-
hibition by puromycin leads to a decrease
of enjyine(s) essential for DNA synthesis.
Continuation of protein synthesis at a re-
diced rate following actinomycin D sup-
ports the hypothesis thavt a lportion of the
messenger templ)lates is stahle.

Effects of Infusion of Recirculated Pump-Oxygenator Blood

F. J. VEITH,* J. AW". C. HAGSTROAI, S. L. NEHLSEN, ANI) M\1. DEYSINE,
l)epartments of Surgery and( Pathology
Cornell U-niversity AMedical College

Second Surgical l)ivision, Bellevue Ilos]ital, New York, N. Y.

Pulnmonary damage of obscure etiology oc-

curs after pump-oxygenator procedures. To
study its pathogrenesis, dog b)lood( -was re-
circulated through a sterile system contain-
ilag heat and gas exchangers. Aliquots of
this blood or its derived plasima or wa.lshed

cells wNere infused intra- arterially into 1(0
(logs, or intravenously into 5. Portfil, svs-
temic and pulmoinary, hemoduanamics and pul-
n .un rv fiuction and morpholohgy were Ioni-
tored before, during, and after infusion.
elreciulated bloo10 Or plalsma infusion by

Bull. N. Y. Acad. Med.

-



CAREER SCIENTISTS OF THE HEALTH RESEARCH COUNCIL 4 2 7

either route regularly prodiiced1 elevation
of pulmonary vascular resistance, compli-
aince and impaired gals exchange. Morp)hlo-
logically, recipients showed vatrying degrees
of pulmonary damage characterized by hemn-
orrhage and edema. Distinctive periarterial
hemorrhage was an early or minimal finding
that l)receded all other changes, and was
identical to that in lungs of lpatients dying
after cardiopulmdonary bypass and in dog
lungs after venovenous bypass. Unrecircu-

lated blood and -washed cells failed to pro-
du(ce these ch(anges. These results exclude
many! propos;ed causes of postperfulsionl
dlamniage and indicate that it results pri-
narilv from injury to small ,arteries or
their vasa, vasorumn, mediated by a l)lalsmast
alteration or ffactor that exerts specifi( ef-
fects on noncapillary pulmonary vascula-
ture and iS unaffected by passage throughi
a capillary bed.

Biochemical Investigation of the Inherited Variation in
Drug (INH) Acetylation

IV. NV. WEBER* AND S. N. COHEN
Department of PharmacoLogy

New York University School of Medicine
New York, N. Y.

Many drugs are metabolized in the b)ody
by reaction with endogenous compounds to
form inactive derivatives (e. g., by acetyla-
tion or glucuronidation). We are investi-
gating the biochemical basis for the geneti-
cally determined variation in the rate of
enzymatic transfer of the acetyl group from
acetyl coenzyme A to isoniazid (INH) and
sulfonamides in man and the rabbit. Our
investigations involve the corlmparisotn of the
acetyltransferase obtained from variois
INH inactivator genotypes and rely upon
knowledge of both the relationship between
enzyme concentration and activity and the
characteristic kinetic constants of the en-
zyme.

W'e have studied the kinetics of the inac-
tivation of INH by acetyltransferase partial-
ly purified from rabbit liver (300-fold from
the 101 X g supernatant). Our initial rate
data, show that the reaction obeys "ping-
pong" kinetics, i.e., the enzyme oscillates
between free enzyme and another stable
form. The latter is probablv acetlfated en-
znyme, since our product inhibition studies
show that coenzyme A is a competitive in-

hibitor with respect to INH and a non-
competitive inhibitor with respect to acetyl
coenzvine A.
An enzyme that obey's "ping-pong" kin-

etics cannot be saturated readily with both
substrates, so that the rate of drug acety-
lation in vitro may not be plroportional to
enzyme concentration. Moreover, the Km
determined with one substrate, in such a
system, varies with the concentration of the
other slubstrate, and therefore any single,
experimentally determined K

"'
is not neces-

samrily characteristic of the enzx me. 'thus,
a more comllplete kinetic evaluation is neces-
sary to determuine the characteristics of
each INH acetyltransferase before conppa ri-
sonls of the enzyrne derived from the vya ri-
ouIs inactivator genotypes can be made. Such
ain evaluation of our kinetic data will be
presented.
The significance of these findings for stud-

ies of other reactions that proceed by coni-
plex mechanisms will be discussed with spe-
cial reference to specific human pharmia-
cological and genetic studies.
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Effect of Polyene Antibiotics on Lysosonies an7d
Artificial Lipid Structures

G. WEISSMANN *

Department of Medicine
New York University School of Medicine

New York, N. Y.

Polvene antil)iotics such as amiphotericin
B and filipin kill susceptible cells 1b react-
ing with their limiting mIlemll)ranes. Since
fever and renal lesions are the toxic effects
of polyene atntibiotics, their effect on lv so-
somIes and nitochondria was stuldied. Where-
-IS filipin and etruscomItycin (low moleclllar
weight polvenes too toxic for clinical use)
disrupted lvsosomes fromt liver, spleen, an(i
leukoc tes at both acid an1d neutrcal p1l,
amplhohtericin 13 and nvstatin Nwere only (is-
rilptive for kidiieg lvsosonmes at acid p1l.
Polvenes wvere effective at concentra tioins
above 10-5M, and none of the antibiotics
proved injurious to nmitochondria. Since such
differences might result fronm differences ini
lipid comptositiotn of the target miemibranes,
artificial lipid structures wvere Iarel)aredi that
resedlbe natural membraines in response to
lNtic agents (J. Molec. Biol. 13:253, 1965).
Filipin atnid etruscomycin induced leak of

imiarker miiolecules from ph(osplholipidl/long
chain anion sp)herulles I)rep)aretl in the ab-
sence of cholesterol Amnphotericin 1B aned
nystatin, in contrast, )referentially disrupt-
ed spherules preplaredl with cholesterol; the
leaks induced by these varietl directly wvith
the miolar raftio of cholesterol. Neithelari-
ations in sign or amitount of charged coi-

ponents of the spheruiles affected polvene
action, as shown by varying the molar per-
centages of cationie stearv-1 amine and an-

ionic dietylphosphate from 5 to 20% of the
total spheruile lipid. It wNas concluded that
polvene antibiotics can ruiptuire synthetic
membranes by interactions wvith membrane

phospholipids alone; however, some )olvenes
(amphlotericin B) retluire an optimum phos-
pholipid/chlolesterol ratio. The toxicity of
the l)olvene .antibiotics inay he due to their
interaction with membrane ctmml)ompnents coni-

mon to both microorganism (-and host.

Bull. N. Y. Acad. Med.
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